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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


NORTHWESTERN UNIVERSITY MEDICAL SCHOO? was organized in 1859 as the 
medical department of Lind University, later to become known as the Chicago Med- 
ical College before affiliation with Northwestern in 1869. A pioneer institution in 
advancing medical education in this country, Northwestern was the first medical 
school to enforce_a standard of preliminary education and to embrace a logically 

graded curriculum. Today, with unexcelled facilities for laboratory and clinical 
medicine, the prestige and authority of Northwestern continue to grow. 


in the field of surgery today de- 
mands a progressive approach, utiliziy& sound new skills coupled with the basic 
time-proven technics. This is true, also, in the field of suture manufacturing. 
Equipped with advanced knowledge and experience and unique research facilities, 
Davis & Geck, Inc. is providing a leadership that is constantly setting new standards 
of quality. Outlined on the following pages are a few phases of this activity. 
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THE provuct ADVANCEMENT AND SERVICE IDEAL — Surgical advance 
creates a constant neee or new and improved apmamentaria—* need which 
can only be met through intimate contact between the manufacturer and 
Serves. 
jevelo pment ;mplemented 
by ital phase 
of its service: Activitl and the 
preparation of treatises On specific surgical subject 
opportunity to observe the behavior of D &G products in a 
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Bi LYN, N EW) ORI 
To the Surgica) and Hospitay 
Davis & Geo, Announces New Series of Graphic Message. 
on Suture Techniques 2nd the ion. of 
Suturing “Ntitleg SUTUREGRAys. 
SUTUREGRays have been [Signeg to Save the time 
Of the busy Surgeon. Simple diagrams and {rawings in 
Color by Prominent N@dica) “tlustraton. aS wel] as 
Photograph. Serve to ©xplain the Solution of each 
Problem S?aPhicaiiy With Minimum of text, 
The ney Series Include *2format iy bUlloting 
°N the USe of SUtures tissue Changes that follow 
their USe, and what Can be ©XPEcteg 
from the USe of Sutures and ligatures “ortheoming 
SUTUREGRAN< Wil] COver an "Xt ens ive list of “Ubjects 
and "Xtrusion of Sutures, Davis 
& Geck Solicits Comment and SUbject for 
A {dditio, to the Blowing library 
Upon let io, Of the Series, be “SSembleg in one 
Volume for “IStriputio, Within the Profession 
DAVIS & GECK Inc, 
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Craftsmanship for 99 years. 


RANKIN’S Intestinal Anastomosis CLAMP 


This instrument is adaptable for the procedure of intestinal 
anastomosis. Its narrow blades permit maximum agglutina- 
tion between peritoneal coats of crushed bowel and at the 
same time avoids the disadvantage of attempting to suture 
delicate membranes over a wide instrument. 

The two lateral blades operate independently with refer- 
ence to the fixed central blade, the fulcrum of which is the 
handle. Each blade is self-retaining or self-locking in 
either the closed or opened position. 


 HaAaAsLam & Go... INc. 
8 3 PULASKI 


BROOKLYN 6 NEW YORK 


Two sizes. Ask your surgical 
dealer for Haslam #C-6073 R. 
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SMOOTH LABOR 


Demerol, the potent, synthetic analgesic, 
spasmolytic and sedative, relieves labor pains 
promptly and effectively without danger to 
mother and child. There is no weakening of 
uterine contractions, lengthening of labor, or 
postpartum complication due to the drug. 
Bad effects on the newborn are practically 
nil: no respiratory depression or asphyxia 
from too much analgesia of the mother. 
Simplicity of administration is another com- 
mendable feature. 


Available in ampuls (2 cc., 100 mg.); vials 
(30 cc., 50 mg. / cc.), 


DEMEROL 


CHEMICAL 
HYDROCHLORIDE 


New York 13,N. Y. Windsor, Ont, 


Brand of meperidine hydrochloride (isonipecaine 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T:: AMERICAN JOURNAL OF SURGERY 


PREPARATION OF 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF sURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


MANUSCRIPTS 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 
Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
GERY, is $10.00 per year in advance in the United States; 
$12.00 in Canada and foreign countries. Current single 
numbers $2.00. All Special Numbers $4.00. Prices ie 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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Air shipment to St. Vincent's 
Hospital, New York City, and 
South Nassau Community Hos- 
pital, Long Island, on Octo- 
ber 14th. 


$s significa 
of the IMPR 


Dried 


Flood 


sporulating Bacteria 


Proper cleansing of instruments before immersion 
will shorten the disinfecting period. 


Available in 50 gallon drums, gal- 
lon and quart containers. 


BARD-PARKER 
FORMALDEHYDE GERMICIDE 


in its improved form destroys the most highly resist- 
ant pathogenic spores within 3 hours without the damag- 
ing effects on keen surgical edges and delicate steel 
instruments associated with other technics. 

In wide demand by the many leading hospitals from 
coast to coast that recognize its dual economic values, 
prompt delivery has become an important phase of our 
service. Should normal transportation facilities be dis- 
rupted and dealer stocks be temporarily inadequate to 
replenish ‘a hospital’s depleted supply, every available 
means is employed to assure uninterrupted protection of 
the hospital’s instrument investment. 


Ask your dealer 


PARKER, WHITE & HEYL, INC. 
DAnBURY, CONNECTICUT 


PRODUCT 
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Curity Catgut aids war 


REG.U.S PAT OF 


Baron Joseph Lister (1827-1912), 
discoverer of antisepsis. 


WOUND INFECTIONS 
Physical condition of patient is important predisposing factor 


“Impairment of the local blood supply by damage or ligation of large 
vessels, displaced fractures, pressure of hematomas, tourniquets, ill 
applied or fitting casts, or increased subfascial tension due to edema or 
hemorrhage favors the propagation of bacteria. Suture under tension 
or strangulation by ligature of tissues in the wound favors the develop- 
ment of infection. ... Dehydration, shock, malnutrition, exhaustion, un- 
controlled diabetes and anemia may lower the patient's resistance 
sufficiently 1o permit bacterial invasion.”* 


“The most common organism removed from the surface of the skin and 
the operative wound after ihorough mechanical and chemical cleansing 
is Staphylococcus albus. This organism does not cause serious infection 
unless present in very large numbers. Staphylococcus albus occasionally 
causes stitch abscesses, especially when the stitches are tied too tightly 
or left in place a long time.”** 

*Altemeier, W. A.: Postoperative Infections. Surg. Clin. N. A., pp. 1202- 
1228, (October), 1945. 


**Lovell, D. L.: Skin Bacteria: Their Role in Contamination and Infection 
of Wounds. Arch. Surg. 51: 78-80 (September), 1945. 
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FREE 
to surgeons and hospitals on request: 


Individually bound, complete bibli- 
ography and extracts (eleventh of a 
series on wound healing) covering the 
literature 1935-45, on Wound Infec- 
tions. Previous subjects: Protein; Dia- 
betes; Geriatrics; Jaundice; Obesity; 
Anemia; Acidosis, Alkalosis and Wa- 
ter Imbalance; Infants and Children; 
Wound Disruptions; Early Ambula- 
tion, in relation to surgery. Write for 
your copies. 


Bauer & Black, Dept. B 7-2 

2500 S. Dearborn St., Chicago 16, Illinois 

Please send me, without obligation, complete bibliography and 
extracts on ‘‘Wound Infections.”’ 


Name 


City Zone State 


| 

| 

| 

| 

Address. 

L 


a 
| 


against wound infections | 


BLACK 


Balanced quality contributes 
to good end-results 


Surgeons have been at war with wound infections since Lister’s 
introduction of antisepsis, though the incidence has been mini- 
mized by modern aseptic technic. Extracts of the literature on 
the page opposite discuss this problem —sources of infection, 
constitutional factors of the patient, and preventive measures. 


U.S.P. specifications rigid 


The sterility of catgut sutures, under present-day conditions of 
manufacture, is absolutely dependable. All catgut sutures must 
meet rigid U.S.P. culturing specifications to determine whether 
any micro-organisms have survived the sterilizing process. 


Curity quality is balanced 


Sterility is only one of a fine balance of essential characteristics— 
including uniform and dependable absorption; high functional 
tensile strength; minimal irritation; gauge uniformity; ideal 
strand surfacing and pliability—all found in Curity catgut. 
Specify Curity Sutures for your next operation! 


ORDER THROUGH. YOUR DEALER 


REG. ¥ pat. Wy 


SUTURES 


Curity Suture Laboratories 


Division of The Kendall Company, Chicago 16 


SEARCH .. .1O ESTABLISH A FINE BALANCE 
~—OF NECESSARY CHARACTERISTICS 
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VITALLIUM TUBES 


For Non-Suture Blood Vessel Anastomosis 


ARTERY —™ 


CUTE traumatic extremity wounds with main artery 
damage are a real challenge. Amputation can frequently 
be avoided if adequate blood supply can be maintained. 

Elective surgery for the alleviation or correction of 


TRADE MARK REG. 


numerous circulatory conditions, such as aneurysms, 
fistulae and portal hypertension shows renewed promise 


©. S. with the use of Vitallium tubes. 
Studies concerning Vitallium as a non-irritating alloy 
ORDER for blood vessel anastomosis are continuing, and authen- 
FROM YOUR tic case reports are being added to surgical literature. 
DEALER One more example of the usefulness of Vitallium 


in surgery. 


*THE SEVERED PRIMARY ARTERY IN THE WAR WOUNDED, Blakemore, A. H., Lord, J. W., Jr., & |Stefko, P. L. Surgery, 12-3 Sept. 1942 
*RESTORATION OF BLOOD FLOW IN DAMAGED ARTERIES, Blakemore, A. H., Lord, J. W., Jr., & Stefko, P.L. Ann. Surg. 117-4 Apr. 1943 


*A NONSUTURE METHOD OF BLOOD VESSEL ANASTOMOSIS: EXPERIMENTAL AND CLINICAL STUDY 
Blakemore, A. H., & Lord, J. W., Jr. Jour. Amer. Med. Assn. 127-12 & 13 Mar. 24 & 31, 1945 


A NONSUTURE METHOD OF BLOOD VESSEL ANASTOMOSIS, Blakemore, A. H., & Lord, J. W., Jr. Ann. Surg. 121-4 Apr. 1945 


*THE TECHNIQUE OF USING VITALLIUM TUBES IN ESTABLISHING PORTACAVAL SHUNTS FOR PORTAL HYPERTENSION 
Blakemore, A. H., & Lord, J. W., Jr. Ann. Surg. 122-4 Oct. 1945 


*Reprints available upon request. 


new vorK AUSTENAL LABORATORIES, INC. cHicaco 


Resection of Pulsion Pharyngo-esophageal Diverticulum 


A number of operations have been devised for man- 
agement of a pharyngo-esophageal diverticulum. 
The technique illustrated on the following pages 
has been successfully employed in a considerable 
number of cases by some outstanding surgeons. 

In any event, the operation for excision of an 
esophageal diverticulum makes evident the im- 
portance of good suture materials. The surgeon 
works with delicate tissues in a small space 
crowded with vital anatomical structures. He must 
have a suture material of good working qualities 


—flexibility, and nice tying properties. The suc- 
cess of the entire operation depends on the secur- 
ity of the closure. He must have a suture material 
of undoubted tensile strength and uniformity. 

ARMOUR SURGICAL GUT conforms ideally 
to these requirements. Through many years of 
experience the ARMOUR LABORATORIES has 
earned a reputation for fine suture making. Sur- 
geons have come to like ARMOUR SURGICAL 
GUT because of its dependability and excellent 
working properties. 


Good surgery demands the best in sutures and ligatures— specify ARMOUR 
ARMOUR SUTURES AND LIGATURES 


THE ARMOUR LABORATORIES 


e CHICAGO 9, ILLINOIS 


- 


There variations i 
surgeons. These illustrati 


standing operators. 
the belief that they may 


I. Incision along anterior border of sterno- 
mastoid muscle. Thyroid gland retracted anteri- 
orly, carotid sheath posteriorly. The diverticu- 
lum usually presents on the left side of neck, 
occasionally on the right. 


of the sac since the first stage. 


They are sented 
of to the profession os ¢ whole 


V. Second stage of 2-stage operation: Diver- 
ticulum again mobilized. Note marked shrinkage 


II. Middle thyroid vein cut; occasionally in- 
ferior thyroid artery severed also to permit 
better exposure. Sac dissected free down to its 
origin in posterior surface of esophagus. 


VI. Longitudinal section of esophagus show- 
ing method of dissection of the neck of the 
diverticulum. Levine tube remains in situ for 


post-operative alimentation. 


. 
Pharyngo -esophageal Diverticu um 
surgical proc by ¢ ertain out- 


III. Diverticulum completely mobilized, fun- IV. Gauze packing placed in operative area 
dus pulled upward and sutured to sternomas- for 7-10 days, to stimulate production of ad- 
toid muscle. Some surgeons prefer to omit this hesions, thus walling off the mediastinum. 


step, and resect the sac in one stage. 


VII. Mucosal layer closed, using inter- VILL. Muscular layer closed with interrup- 


rupted fine chromic catgut sutures. ted fine chromic catgut sutures. Gauze drain 
then placed to site of esophageal closure and 


neck wound closed. 


Armour Sutures and Ligatures 


tying qualities, Y, 


may judge the qualities fo, 


| | 

ee. i 4 In tying a knot, the skilled hands of the ae 

Surgeon Tecognize instantly When the “end 

Point” has been Teached., It js that point at 

| Which the knot is tied down firmly and 

Completely the Point at which there is no 

4 further Yield, the POint of Complete Security, 

To achieve this end requires 4 Suture of 
q 

balanced Physical] Properties, Suture which 

_ # will not break before it Teaches the Perfect end ey 

Point and which 1S Not too Tigid to 

4 tle down Completely. Armour Surgical gut 

yourself only by A sample 

Specity ARMOUR will be Sent gladly to hospitals, Physicians 

and surgeons Upon request. 

Sutures and Ligatures | 

CHICAGO 9 ILLINOIS 

ow . surcery DEMANDS rye PEST IN AND LiGATURgs 


Simpler, safer and more efficient procedures 
in parenteral therapy were pioneered by 
Baxter. 

Since Baxter solutions were introduced, 
Baxter has specialized in one field—the 
development and production of parenteral 
products that make for a trouble-free pro- 
gram for your hospital. No other method is 
used in so many hospitals. 


* 


Manufactured by 


BAXTER LABORATORIES 
Glenview, Illinois + Acton, Ontario 


Produced and distributed in the eleven Western 
states by DON BAXTER, INC., Glendale, California 


* 


AMERICAN HOSPITAL SUPPLY CORPORATION 


DISTRIBUTORS EAST OF THE ROCKIES e EVANSTON e¢ NEW YORK e- ATLANTA 


| 
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NARCOANALYSIS... 


A new field for ETH ER 


Ether, for a century respected as the basic anesthetic, recently 
has found a new field in psychotherapy. Its advantages over intra- 
venous drugs have been employed most successfully in narco- 
analysis of patients exhibiting war neuroses.’ 


Ether is generally safe. Levels of anesthesia can be maintained 
more easily and lowered more rapidly than with intravenous 
drugs. Necessary intense emotional responses are precipitated 
quickly. Patients retain useful memories of what has transpired 
because they remain conscious during and after interviews. 


Unsurpassed purity, unquestioned stability and uniform eff- 
ciency are found in Ether for Anesthesia bearing the Mallinckrodt 


label. 


1. Brewster, H. H.: The Use of Ether in the Narcoanalysis of Patients with 
War Neuroses, New England J. Med., 235:357-9 (Sept. 12), 1946. 


FINE CHEMICALS 


MALLINCKRODT | 


80 Years of Sowice 


= 
| 
‘CHEMICAL WORKS 
fo Chemical Usets 
Mallinckrodt St., St. Lovis 7,Mo. 72 Gold St., New York 8,N.Y. 
CHICAGO PHILADELPHIA + LOS ANGELES MONTREAL | 


Cole time by the forelock... 


That’s the advice of those who save many 
valuable minutes each day with this emi- 
nently practical unit. Nor is time-saving the 
only consideration; the technique of injec- 
tion is simpler and easier with the B-D* 
Disposable Cartridge Syringe and Bristol 
Cartridges of Penicillin in Oil and Wax. 


The combination comes to you in a sterile 
PENICILLIN package, ready for use. Warm the cartridge, 
test for venipuncture by means of the spe- 


IN OIL AND WAX cial aspirating device, and proceed with the 


(Remenchy Feemulal injection. Then the entire unit is discarded. 


Each Bristol Cartridge of Romansky’s origi- 
nal formula contains 300,000 units of 
calcium penicillin, which is adequate to 
maintain blood levels for as much as 24 
hours. Available through your regular 
source of supply. 


vA B-D* Disposable Cartridge Syringe is sterile- 


packed, one to a box, with one Bristol Cartridge of 
Penicillin in Oil and Wax. Bristol also provides the 
B-D* Metal Cartridge Syringe, a permanent instrument 
for repeated use. 


*Trade Mark Reg. U. S. Pat. Off., Becton, Dickinson & Co. 


‘LABORATORIES INC., SYRACUSE 1, NEW YORK 
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HEPTUNA—A potent and effec- 
tive approach in the management 
of hypochromic anemia with its 
multiple nutritional and other sys- 
temic manifestations. 


Vitamin Bx ( 
amin Bo (Ribofiavin!: ide) 33 mg- 
itamin Bs ee 
Pantothenate- ) derived 
Liver Concentrate Not 
1 e 
Together fresh liver and drie £ pernicious anemia. 
from 6.9 one in the treatment © P 
for use 
intended 


Heptuna 


For the speedy correction of the anemia syndrome and its 
associated multiple nutritional deficiencies, iron alone is 
usually inadequate. All the lacking essential nutrients must 
be supplied, by both diet and appropriate medication. 


Supplied in boxes of 50 and 100 capsules 


. J.B. ROERIG & COMPANY 


536 Lake Shore Drive e Chicago 11, Illinois 


|_| 
EACH CAPSULE CONTAINS: 

Ferrous Sulfate U.S.P..- Grains 

Vitamin A (Fish-Liver Oil) ee ee ee ee ee ee ee ee 5,000 U.S.P. Units 

i D (Tuna-Liver Oil). ee ee ee ee ee ee ee ee U.S.P. Units 

2 mg- 

2 mg- 


Accommodation of patient’s 
legs in any desired position in 
Cystoscopy. Note the Hess Tray 
for transurethral prostatectomy 
and gynecologic and rectal pro- 
cedures requiring drainage 
facilities. 


> DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLE 


COMPER KNEE AND 
FOOT RESTS 


In Genitourinary, Gynecologic and other 
Surgery through the Perineal Route, and 
in Obstetrics. 


An ankylosed knee is shown accommodated in these 
leg holders. Swinging the leg post holder to a Walcher 
position accommodates the occasional ankylosed hip- 
joint as well. 


In contrast to cramping of the unsupported foot 
associated with conventional knee rests, the feet are 
positively and comfortably held in the adjustable 
foot rests.. 


Important among the many superior features of 
“American” Operating Tables, is the facility to be 
instantly raised or lowered throughout their extreme 
elevation range. This feature enables the surgeon to 
offset possible fatigue by alternating his own posture 
between a standing and a sitting approach to the 
perineal site during a prolonged operation. 


On both the “American” 1075 Operating Table and the American-Mac- 
Eachern Obstetrical Tables the Comper Knee and Foot Rests provide for 
the complete arc-range of leg posture from a high Lithotomy to the extended Walcher 
shown here. Each leg holder is independent of the other. 


WRITE TODAY for descriptive literature 


AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


S AND LIGHTS "4 
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NICOLAUS COPERNICUS (1473-1543). 
Regarded as the founder of modern as- 
tronomy. Established the theory that the 
earth rotates daily on its axis... and that 
planets revolve in orbits around the sun. 


FORWARD STEPS 


Copernicus laid the foundation for the advanced 
knowledge of astronomy. In like manner, Sklar’s 
foresight in selecting the proper alloy of American 
made stainless steel for surgical instruments laid 
the foundation for the production of the most 
dependable instruments the surgeon has ever used. 

During the past decade ceaseless research en- 
abled American steel makers to win unquestioned 
leadership in the production of high grade stainless 
steel. Stainless Steel was a vastly greater factor in 
winning the war than is generally known. 

It is a special alloy of this world’s most perfect 
steel that is used for the making of Sklar Stainless 
Steel Surgical Instruments. That’s why the sur- 
geons always find in Sklar instruments strength, 
hardness, toughness, resilience and resistance to 
corrosion. 

The J. SKLAR MFG. COMPANY makes the 
greatest variety of stainless steel surgical instru- 
ments ever produced by a single manufacturer. 


LONG ISLAND CITY, N.Y. 


Sklar Products are available 
through accredited surgical 
supply distributors, 
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Gain these SIX Advantages with 


The B-D VACUTAINER® 


ef NO BLOOD TRANSFER NECES- 
SARY — Blood is drawn from vein 
through needle into Vacutainer — 
where it remains for centrifuging and 
tests without need of transfer, also 
eliminating danger of outside con- 
tamination. 


& ADAPTABILITY — B-D Vacutainer 
tubes are available in a variety of 
sizes to fit most standard tests. They 
are supplied with or without anti- 
coagulant. 


_ HIGH quatity oF BLoop — De- 
livers the quality and quantity of 
blood to the laboratories that they 
have always wanted but have not 
always received. 


SPEED — 10cc of Blood in less 
o 7 seconds — under normal con- 
ditions. Speed of Vacutainer may per- 
mit one technician to do the work of 
two using other methods. 


LOW COST — Original cost of 
equipment compares favorably with 
any other method. B-D Vacutainer 
saves cost of syringe, tube, cork, wash- 
ing, scouring, sterilization, and other 
preparations for use. Less handling 
means less danger of breakage. 


CLEANLINESS — Closed container 
eliminates contamination or possible 
spillage. Excess vacuum, after suf- 
ficient quantity of blood is taken into 
tube, automatically sucks residual 
blood from needle cannula into 
Vacutainer. 


*A New Vacuum Tube device for collecting blood samples. 
Write for folder showing Vacutainer in use. 


Ask your dealer for 
the B-D Vacutainer 
Physician’s outfit 
(#3201) contain- 
ing 1 dozen tubes, a 
holder and an adapter 
for use with your own 


selection of needle, Ne. 3201 
Outfit 


BECTON, DICKINSON & Co., RUTHERFORD, N.J. 


Made for the Profession 


| ma pc THE MEDICAL PROFESSION FOR FIFTY YEARS— 1 947 
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Unremitting search for improved tech- 
niques has transformed transfusion from 
a crude, dangerous experiment to a scien- 
tific procedure. In the medicinal treatment 
of hypochromic anemias, a marked ad- 
vance has also been achieved... 


Clinical evidence demonstrates the therapeutic superiority of molyb- 
denized ferrous sulfate (Mol-Iron) over equivalent dosages of ferrous sulfate 
alone: 


MORE RAPID . . . Normal hemoglobin values are restored more rapidly, in- 


creases in the rate of hemoglobin formation being as great as 100% or more in 
patients studied. 


MORE COMPLETE .... Iron utilization is similarly more complete. 


BETTER TOLERATED . . . Gastrointestinal tolerance is excellent—even among 
patients who have previously shown marked gastrointestinal reactions follow- 
ing oral administration of other iron preparations. * 


White’s Mol-Iron is a specially processed, co-precipi- 
tated complex of molybdenum oxide 3 mg. (1/20 gr.) 


and ferrous sulfate 195 mg. (3 gr.). 
In bottles of 100 and 1000 tablets. 


*Healy, J. C.: Hypochromic 
Anemia, Treatment with Molyb- 
denum-Iron Complex, Journal- 
Lancet 66:218 (July) 1946. 
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SINGER SEWING MACHINE COMPANY 
Surgical Stitching Instrument Division A-27 
149 Broadway, New York 6, N. Y. 
Without obligation please send copy of 
illustrated booklet. 


CITY. STATE 


COPYRIGHT, U.8.A., 18466, BY THE SINGER MANUFACTURING CO. ALL RI 


GHTS RESERVED FOR ALL COUNTRIES, 
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Singer's new Surg 
or the suturing stages o 


Mattress of Fiberglas 


for 
hospital incubators 


Now available to hospitals, a new 
kind of mattress assures safety, sani- 
tation and comfort when used in 
incubators. Made of Superfine Fiber- 
glas fibers for the filler, and treated 
Fiberglas Cloth for the covering— 
there are no allergy-producing ma- 
terials in the mattress. It affords 
great comfort because the Fiberglas 
fibers are resilient and fluffy. 

The mattress is completely fire- 
safe. It can be sterilized in standard 
equipment. Like other Fiberglas base 
materials, neither the filler nor the 
cloth will mildew or decay. The 
fluffy Superfine Fiberglas filler ab- 
sorbs a negligible amount of moisture 
—dries out rapidly without affecting its 
physical characteristics. 

The mattress illustrated was fabricated by 
Professional Specialties, Inc., of St. Louis, 
using basic materials manufactured by 
Owens-Corning Fiberglas Corporation. 

We will be glad to refer your request for 
complete information on this and other 


products made from Fiberglas materials to 
the fabricators of such products. Or, if you 
desire, a bibliography pertaining to the 
medical uses of Fiberglas materials will be 
sent to you. Write: Owens-Corning Fiberglas 
Corporation, Dept. 2026, Toledo 1, Ohio. 
Branches in principal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


FIBERGLAS 
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Maube we lean over backward — 


But it pays off in safer SAFTIFLASK SOLUTIONS 


Frankly, “production” says we’re overdoing it on Saftiflask 
Solutions. Testing them, that is. 

But just try and talk our testing experts into taking 
anybody’s work for granted! Not those boys. They’ve got 
to be shown!* 

And what they do to Saftiflask Solutions—could only 
happen in a biological laboratory. Fact is, our being a 
biological lab is the main reason they’re so fussy. They’re 
so grooved to being picky with Cutter serums and vaccines 
—they just can’t help “throwing the book” at Saftiflask 
Solutions, too. 

Add to such safety the convenience of Saftiflask technic 
—and even your harassed staff will take time to thank 
you! Nothing to assemble—Saftiflasks are 
ready when you plug in the injection tubing. 

But, seeing is believing. Why not call your 
Cutter representative for a demonstration? 


*And occasionally, in spite of all our pains, 
_ they rule out a lot which could have given your 
patients trouble. 


CUTTER LABORATORIES 


BERKELEY, CALIFORNIA * CHICAGO * NEW YORK 


is one of Nature’s old- 
est, most effective rem- 
edies that has been re- 
cently formulated through modern chemistry to a height in purification and 


tissue building speed never before thought possible. 


relieves pain almost in- 

stantly, prevents or 

abates infection, stimu- 
lates rapid tissue repair and minimizes the possibility of scarred tissue — 
forms an air-tight film over the burn area thereby precluding the necessity 
of encumbering bandages. 


is Safe, Swift and Non- 
toxic . . . the value and 
efficacy of this product 
as a treatment for all types of burns are based on clinical and laboratory 


research studies extending over a period of more than 10 years. 


Prove to yourself the effective qualities * 
of HYDROSULPHOSOL. Write for your 
sample together with a reprint of the Distributed by 


by Dr. A. . Crthids which op REES-DAVIS DRUGS, INC. 


peared in the October 1946 issue of THE 


AMERICAN JOURNAL OF SURGERY. MERIDEN CONNECTICUT 
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Toward a Better World 


INTEREST IN GOOD MuSIC is 

growing, as more and more : 
people are “exposed” to it 
—especially by increasingly N 
fine broadcasts, recordings Ng 
and motion pictures—a IN 
happy portent of richer, ; 
fuller living, in a better 

world. 


There is also progress in sociological betterment . .. promotion of the products of Lanteen Medical 
Laboratories . . . leaders in their field, produced under most exacting 
scientific standards. 


Ease of insertion and placement of the Lanteen Flat Spring 
Diaphragm assures continued use. No inserter is required. Instruction 
of the patient is simplified. Fitting the largest comfortable size 
virtually insures proper placing. This diaphragm is advertised 
only to the medical profession and distributed through 
ethical sources. Complete package available to 
physicians upon request. 
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LANTEEN MEDICAL LABORATORIES, INC. e CHICAGO 10 
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PREPARATION 


“...the protein deficient individual is a 
poor operative risk.” 

Lund and Levenson: J.A.M.A. 128:95, 1945 
“When time is available to improve pro- 
tein nutrition before surgery and when 
this time is used efficiently for this pur- 
pose, the reduction in postoperative shock 
and other complications is impressive.” 


-arenamine 
Parenteral Amino Acids 
FOR PROTEIN DEFICIENCY 


Editorial: Surg., Gynec. & Obst.83:259, 1946 


SPrepa To improve and protect the nutri- 
tional status of the severely malnourished or critically ill 
patient ., . as fortification against the shock of major 


surgery. 


Go 
Refrarative * To provide, in ample quantity, the 


amino acids essential to tissue repair . . . to hasten heal- 


ing and shorten convalescence. 


Farenamme a 15, per cent sterile solution of 


all the amino acids known to be essential for humans... 


derived by acid hydrolysis from casein and fortified with 


REPARATION 


“...the patient maintained in positive 
nitrogen balance recovers from major sur- 


dl-tryptophane. 


gery more rapidly than does the patient 
who is not in nitrogen equilibrium.” 


Koop: Geriatrics 1:269, 1946 


Ge» 

Foe USE whenever dietary measures are inadequate 
for correction and maintenance of positive nitrogen 
balance . . . to replenish depleted body protein stores. 


Particularly indicated in pre- and postoperative manage- 
ment, extensive burns, gastro-intestinal obstruction, etc, 


lied in 00 cc. rubber-capped bottles. 


Stearn Company 


NEW YORK KANSAS CITY SAN FRANCISCO ATLANTA WINDSOR, ONTARIO SYDNEY, AUSTRALIA) AUCKLAND, NEW ZEALAND 
Trade-Mark Parenam'ne Reg. U. S. Pat. Off, 
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AMERICAN CYSTOSCOPE MAKERS, Inc. 


1241 LAFAYETTE AVENUE : NEW YORK 59, N. Y. 
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cid source in Alalible form 


HE many conditions in the manage- 

ment of which protein supplementa- 
tion is indicated demand palatability and 
completeness, both of which are difficult 
to obtain. The answer is in PENDARVON 
—deriving its completeness from enzy- 
matic hydrolysates of yeast, casein, and 
lactalbumin with added dl-methionine 
and vitamins of the B complex, and pre- 
sented in unusually palatable form. 

Working hand-in-hand with amino 
acids, vitamins of the B complex are 
available in effective amounts in 
PENDARVON. The close association be- 
tween amino acids and B complex vita- 
mins has been shown.* 

Six heaping teaspoonfuls (approxi- 
mately 24 Gm.) supply 2.4 times the 
minimum daily adult requirement of thia- 
mine, 0.6 times the minimum daily adult 
requirement of riboflavin, and 12 milli- 
grams of niacinamide. 


NUTRITION RESEARCH 


PLEASANT TO TAKE: 


Pendarvon prepared with hot water has the 
flavor and appearance of a clear, tasty 
bouillon. May also be taken in soups and 
tomato or other vegetable juices. 


INDICATIONS: 


Protein loss: burns, draining abscesses, diar- 
rhea; increased protein requirements: pregnan- 
cy, lactation, hyperthyroidism; impaired pro- 
tein ingestion and digestion: pre- and post- 
operatively, gastrointestinal diseases; other 
deficiencies: anemia and B avitaminoses, and 


in hepatitis. 


HOW SUPPLIED: 


PENDARVON is presented in 8-oz. bottles, 
in the form of porous granules, which dis- 
perse instantly and dissolve completely in 
hot water. 


Let us send you a trial supply for tasting. 


*Ruskin, S. L.: The Role of the. Coenzymes 
of the B Complex Vitamins and Amino 
Acids in Muscle Metabolism and Balanced 
Nutrition, Amer. J. Dig. Dis., 13:110-122 
(April) 1946. 


Pendarvon is the registered trademark of 
Nutrition Research Laboratories. 


A SOURCE OF AMINO ACIDS AND 
VITAMINS OF THE B COMPLEX 


LABORATORIES CHICAGO 


28 


PENICILLIN-CSC 


Cy 


SODIUM SALT 


I) PENICILLIN 6 


AND REQUIRES NO REFRIGERATION 


armas 


Core 1319429 


AccrerteD 


Crystalline Penicillin-C.S.C. 
Sodium Salt is accepted by 
the Council on Pharmacy 
and Chemistry of the Amer- 
ican Medical Association. 


Presenting penicillin G—clinically the most 
effective penicillin species available—Crystal- 
line Penicillin-C.S.C. Sodium Salt can be de- 
pended upon to produce optimal therapeutic 
effects. It induces highly satisfactory penicillin 
blood levels and maintains them for 2 to 3 hours. 


@ Highly Purified—Contains not less than 1,500 
units per mg., virtually eliminating untoward re- 
actions attributable to impurities. 


@ No Refrigeration Required—Crystalline Penicil- 
lin-C.S.C. Sodium Salt can be kept at room tempera- 
ture—even in the tropics—and does not require re- 
frigeration.* It may be carried in the physician’s 
ose or stored on the pharmacy shelf without potency 
Oss. 


@ Well Tolerated Subcutaneously—Can be admin- 
istered subcutaneously—even in large doses—with 
virtually no pain or local reaction. 


@ Potency Clearly Stated on Label —The phy- 
sician knows at a glance the degree of purification of 
the penicillin administered. 


Crystalline Penicillin-C.S.C. Sodium Salt is avail- 
able in serum-type vials containing 100,000, 200,000 
or 500,000 units. 


* CAUTION: Once in solution, however, all penicillin 
fequires refrigeration. 
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C. 8. C. PHARMACEUTICALS 


A DIVISION OF 


(OMMERCIAL SCLVENTS (ORPORATION 
17 East 42nd St. C&EXS New York 17, N.Y. 


units 
PENICILLIN-C.5.° 
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of choice 


for 


‘Lyovac’ Normal Human Plasma meets all requirements of a blood 
substitute for emergency use. It is stable... portable... easily and 
quickly prepared for administration* ... may be administered im- 
mediately without typing or crossmatching ... and each unit is 
osmotically equivalent to two units of whole blood! « ‘Lyovac’ Nor- 
mal Human Plasma is particularly effective in treatment of victims 
of shock, severe fractures, burns, hemorrhage and conditions asso- 
ciated with hypoproteinemia. It has also proved useful in supple- 
mental and supportive therapy of infectious and communicable 
diseases, gastroenteritis, nephrosis and neonatal diarrhea. e Supplied 
in bottles to yield 50 cc., 250 cc. and 500 cc. of restored plasma. 


Sharp & Dohme, Philadelphia 1, Pa. 


9 


normal human plasma 


*May be readily prepared in hypertonic solution, for 


added osmotic effect in extreme circulatory collapse. 


emergencies 
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in the Kny-Scheerer 
Tradition 


@ With prophetic vision, those who have guided the 


destiny of Kny-Scheerer products have regarded 
“Service” as essential to professional good-will as 
the dependable quality of their surgical instruments. 


@ Service—in the Kny-Scheerer tradition, goes fur- 


ther than its general commercial implication. It is a 
willingness to assist the surgical dealer in obtaining 
what may seem unobtainable. No request from a sur- 
gical dealer is ever considered too small . . . no effort 
too great, if a service can be rendered to the surgeon 


and the hospital. 


j 


KNY-SCHEERER CORPORATION 


483 First Avenue, at 28th Street ° New York 16, N. Y. 


- 
| 
| 
| 
e 
3 
RIND 
> 
| 
AS 
Pad 
% 
4 


Pp 
R 
| 
In addition to its use in 7 Today’s relentless tempo levies a tremendous tax on the strength — 


obvious androgen deficien- 
cies, Perandren, pioneer brand 
of testosterone propionate, has been 
found to have important effects on me- 
tabolism ...in such conditions as deficient 
growth, myxedema, fractures, and others. In no 
other field of medicine has the experimental 
indication of yesterday more quickly become the 
clinically accepted procedure of today. 
PERANDREN=Trade Mark Reg.U.S.Pat.Off.and Canada, | 
Heid Howumones 


CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY ~ In Canada: Ciba Company 


of man. Modern stress on mind and body is constantly grow- 
ing more severe. To aid many who are doing the world’s 
work the steroid hormones augment the stimulus of 
the waning natural androgen, adding many years 


of mental alertness and productive strength. 


Limited, Montreal 
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erandren 


PIONEER BRAND OF TESTOSTERONE PROPIONATE 


Clinicians have lately found a widening field of application for the androgenic 
hormones. Other conditions in addition to the early indications such as eunuchism and hypogonadism 
are now recognized as responding to the use of this therapy. In the male climacteric, for example, 
symptoms of such general nature as to include psychic, cardiac, genito-urinary and arthralgic aspects, 
respond to androgens, as brought out by McGavack! and Werner.? In the female as well as in the male, 
testosterone therapy is utilized as a measure productive of improvement or abatement of symptoms in 
such conditions as the menopause, frigidity, premenstrual tension and mammary carcinoma. Wherever 
intensive androgenic effect is needed, Perandren, in ampuls for injection, is unsurpassed in potency. 
For oral administration, often preferred in maintenance therapy, Metandren Linguets offer methyltes- 


tosterone in convenient and economical form. 


FOR PARENTERAL ADMINISTRATION PERANDREN* 
(testosterone propionate) in oil. Ampuls of 1, 10, 25 mg. 


FOR ORAL ADMINISTRATION METANDREN* 
(methyltestosterone) in Linguets* of 5 mg., tablets of 10 mg. 


1. McGavack, T. H.: JI. Clin. Endocrin., 3:71, 1943. 
2. Werner, A. A.: J.A.M.A., 132:188, 1946. 


Human testis. Color photo- 

micrograph of transections 
of tubules showing various stages 
of spermatogenesis. 


Human testis. Photomicrograph 
of transection of interstitial 

tissue showing interstitial 
cells. 


Stained smear of human 
spermatozoa (drawing). 


CIBA PHARMACEUTICAL PRODUCTS, INC. 


~SUMMIT NEW JERSEY 


In Canada: Ciba Company Limited, Montreal 


*Trade Marks Reg. U.S. Pat. Off. and Canada (Metandren—brand of methyltestosterone) 2/1201 
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is a constant chal- 
lenge to the physician and sur- 
geon. Not only in the control... 
the durat#em but also fin the 


volume of blood loss. 


KOAGAMIN%*, by injection offers 
rapid assistance by reducing the 


clotting time of blood. 


Literature and bibliography on request. 


CHATHAM ACEUTICALS. ING, 
NEWARK 2. NEW JERSEY. U.S.A. 


Distributed in Canada by FISHER & BURPE, LTD., Winnipeg, Manitoba 


*KOAGAMIN 1s che registered trade mark 6f Chatham PHarmaccucicais, In 
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@ Your gowns, gloves, instruments and dressings are always sterilized 
. «. but this whole meticulous technique is broken unless your lubri- 
cating jelly, too, is sterile. 
Check the jelly you are using. If it’s K-Y*, it is sterile ... the tube 
is so marked . . . and every tube is metal-sealed under the cap for 
extra protection. 


SEALED STERILITY! 


This metal seal is your guarantee 
of K-Y’s sterility 


K-Y 
LUBRICATING JELLY 


ORDER FROM YOUR DEALER 


*Reg. U.S. Pat. Off. 
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ACTIVITIES OF A SERVICE COMMAND 
SURGICAL CONSULTANT 


Grover C. PENBERTHY, M.D. 
DETROIT, MICHIGAN 


VOL. LXXIII 


societies which are imposed upon the retiring president with- 
out regard to subject matter or, in fact, whether the president 
has anything to say. The choice of subject is wide and is usually 
devoted to the expostulation of a fundamental principle, a review 
of events past or a prophetic analysis of the future. Not wishing to 
stray too far afield, I shall try to touch upon all of these matters. 

In a peacetime setting this organization was founded in 1938 
for the purpose of maintaining high standards for the care of the 
injured. In terms of accomplishment we have matured rapidly. 
Within less than four years after that date, of our membership, 
fifty-one to be exact, volunteered their services. Medicine in war 
is largely surgery of trauma and the society was well fitted to make 
a major contribution. 

There is not time to recount all the contributions made by mem- 
bers of this society during the war. In war, no less than peace, this 
society has, through its membership, taken a place of leadership. 
I can best speak regarding the place of the Service Command 
Surgical Consultant because it was from the vantage point supplied 
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by this position, that it was my privilege to view the results of our 
peacetime efforts in regard to the estabishment of sound principles 
of care of the injured and the effects of the training afforded young 
surgeons. 

The Consultant Service of the Army was first set up in World 
War 1, but augmented and more completely developed and coordi- 
nated in World War 11 under the Consultant Division of the Surgeon 
General’s Office. This professional service was authorized by the 
War Department in June, 1942, to serve not only theatres of war 
but also the nine Corps Areas, later designated as Service Commands 
in the Zone of the Interior. 

The purpose of the Consultant Service was intended to be con- 
structive and every attempt was made to fulfill this ideal. 

In the Theatres and Service Commands, medical officers as- 
signed as consultants by the Surgeon General were selected to cover 
the fields of Medicine, to include the medical specialties (except 
neuropsychiatry) venereal disease, dermatology, dietetics and clinical 
pathology: Surgery, all surgical specialties, general, orthopedic, 
urological, gynecological and obstetrical, ophthalmological, otorhino- 
laryngological, radiological and physiotherapy and a third consultant 
in neuropsychiatry to include neurology, psychiatry and war neu- 
roses. A consultant in orthopedic surgery was later added to the 
group to serve with the consultants already on duty, who functioned 
as professional advisers to the command surgeons. In addition to 
selecting medical officers assigned to duty, another constructive 
innovation was developed by the Surgeon General, in recommending 
to the Secretary of War, that designated civilian physicians and 
surgeons be assigned on a temporary duty status to visit the respec- 
tive special services in named general, regional and some station 
hospitals. This special group of civilian consultants in surgery visited 
and reported on orthopedic surgery, neurosurgery and plastic 
surgery. [The contributions made by these surgeons were construc- 
tive and most important, with the officers at all installations giving 
unanimous favorable expression to this additional consultation 
service. 

Late in 1944, key officer personnel assigned to Regional hospitals 
were named “sub-consultants” to vist the designated satellite 
station hospitals in the respective geographical areas. This arrange- 
ment made possible more frequent professional visits to the satel- 
lite hospitals and relieved the consultants at a time when the general 
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hospitals were receiving more battle casualties and most of the 
Z. 1. major surgery was being concentrated in the Regional Hospitals. 

The War Department has recently authorized the continuance 
of the Professional Consultants in W. D. Circular 101, dated April 
4, 1946, which reads as follows: “In order to insure the maintenance 
of the highest professional standards and to provide close liaison 
with leaders in the medical profession at large, a system of utilizing 
professional consultants developed by the Surgecn General during 
World War 11 will be continued and extended in the future. Con- 
sultants in internal medicine, surgery, neuropsychiatry, preventive 
medicine, dentistry, veternary medicine and other special medical 
fields, will be designated by the Surgeon General.” 

The relationship of the surgical consultant with the consultants 
in medicine and psychiatry was most cordial; in addition, this as- 
sociation was constructive and educational. The common objective 
in this assignment provided the opportunity for a free exchange of 
ideas relative to duty personnel and other matters pertaining to 
policies which the surgeon of the command would wish to have us 
follow up in the field. 

The medical officers assigned to duty i hospitals, with field 
units, induction stations, reception centers, dispensaries and various 
other army installations came from all sections of the country with 
divergent viewpoints and varying types and degrees of training. 
It became one of the responsibilities of the consultant to assist the 
surgeon of the command and the officer at headquarters, assigned 
in charge of professional service, to evaluate the professional quali- 
fications of the medical personnel in the respective branch of medi- 
cine and assist in placing officers in positions consistent with their 
ability and training in not only fixed installations but over seas units 
as well. In addition the appraisal of therapeutic and diagnostic 
procedures and agents and the coordination of professional practice 
by local discussion with hospital staffs of such professional and ad- 
ministrative problems as may have presented themselves. 

The activities of the surgical consultants in the various com- 
mands were not governed by an outlined program, as no pattern 
was set up by the Consultant Division of the Surgeon General’s 
Office. It was, however, understood that encouragement would be 
given by the consultant to the commanding officer and staffs of the 
respective hospitals, to maintam the high standard of surgery prac- 
ticed in the modern well organized civilian teaching hospital. Inas- 
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much as there was no set pattern for the consultant’s activity, as 
applied to the surgical services, the continued spirit of cordiality 
and cooperation shown by the Surgeon General’s Office, the asso- 
ciated officers at Headquarters and those in the field helped mate- 
rially to carry through the concepts of this additional Medical 
Corps service. 

The objectives of the surgical consultant as described by Colonel 
Bradley Coley,! the first Surgical Consultant of the Eighth Service 
Command, “are varied but:they all have but a single purpose—to 
provide the best possible care of the sick or wounded soldier. All 
other aims are subordinate.” It was the policy of the Seventh Service 
Command to carry out these objectives, by having the consultant 
make and maintain a close relationship with the services of the 
Medical installations in the command. This was accomplished by 
developing an understanding with the chief of the surgical service 
of each hospital to correlate the various sections with the service 
as a whole, in addition to the respective services with one another; 
also providing as it was possible, an even distribution of qualified 
specialists; encourage and by personal interview advise officers of 
their responsibility in maintaining the highest standard of profes- 
sional care, by continuing the post graduate educational programs, 
as have been so well developed in our teaching institutions. Coley 
further stated, “‘there is a general agreement among us—that the 
standard of professional care is no better than the educational level 
of it’s medical officers.” 

The following represents some of the features of the professional 
training program: (1) Section ward rounds with discussion of cases; 
(2) weekly clinicopathological conferences; (3) weekly meetings of 
the major services; (4) monthly staff meetings; (5) seminars when 
current medical literature was presented and discussed and (6) in- 
vitations to nationally known physicians and surgeons under the 
auspices of the War-time Graduate Medical program. The invited 
guests made ward rounds, held clinics, gave demonstrations, dis- 
cussed some subject in their field, etc. 

It was stimulating to observe in most of the hospitals the en- 
thusiasm and interest manifested by the officers in their participa- 
tion and adhering to this type of post graduate training, encouraged 
by the Surgeon General. This pattern of post graduate training 
could well be integrated in the educational programs of civilian 
hospitals, except for the many extracurricular activities and respon- 
sibilities that may be placed on staff members. 
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This presentation pertains to some of the activities in the Seventh 
Service Command, where it was my privilege and pleasure to serve 
as the surgical consultant for a period of forty-four months. This 
command covers the area east and west between the Mississippi 
River and the Rocky Mountains and from north to south, the 
Canadian border to Arkansas and includes nine states as follows: 
Missouri, Kansas, Iowa, Nebraska, South and North Dakota, Min- 
nesota, Colorado and Wyoming. The major activities were carried 
out principally in the field, with travel chiefly by rail or automobile 
and later by military airplane, visiting both the Army Service 
Force and Army Air Force Installations, which included four general 
and fifty-eight station hospitals, with one of the latter at Camp 
Carson, subsequently being designated as a general hospital, a part 
of a Hospital Center along with the Convalescent Hospital. The 
breakdown of the station hospitals represents sixteen A.S.F., thirty- 
two A.A.F. and ten prisoner of war camps. Eight of the Station 
hospitals were later designated as Regional hospitals, four A.S.F. and 
four A.A.F. The total troops in the command at the end of the respec- 
tive years 1942, through 1945, with the total beds provided and 
patients hospitalized are reported as follows: 


Year Troops Beds Patients 
1942 200,000 | 18,700 14,900 
1943 439,000 32,100 16,575 
1944 371,000 30,000 13,500 
1945 285,000 24,835 13,450 


The objectives of the consultant in the field have already been 
referred to with the evaluation and supervision of professional ser- 
vices emphasized as number one. To this end when visiting the 
hospitals most of the patients on the surgical services were pre- 
sented on ward rounds in the respective sections. 

Informal discussion often developed with special or selected cases, 
relative to not only the diagnosis and treatment, but the disposition 
of the patient as well, inasmuch as it became one of the consultant’s 
responsibilities to urge prompt disposition of patients to maintain 
a low non-effective rate. The clinical activity afforded the consultant 
an opportunity to evaluate the results of the superior educational 
programs carried on in the medical schools, combined with the 
advanced interne and resident training in the hospitals. With few 
exceptions this was apparent at most hospitals, as was manifested 
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in the approach made by the officers in arriving at a diagnosis, 
particularly in problem cases; the over-all understanding and the 
subsequent surgical management. This contact with the officers on 
ward rounds provided an opportunity for a free exchange of ideas, 
in addition to bringing into the open, facts relative to individual 
problems, if they existed. This method of approach also provided 
discussion relative to methods of treatment as outlined in army 
regulations and circulars, without interfering or upsetting too much, 
the thinking and initiative of the officers. On the contrary from ob- 
servations, it was apparent that this relationship with the consultant 
added to the officers security, improved his morale and no doubt 
created a personal reaction that his chief of service and others were 
interested in his ward activities and contribution. It can be said that 
the consultant has benefited professionally many times as a result 
of his experiences. 

In addition to the ward activity and conferences, an informal 
meeting was usually held with the officers at which time some subject 
was presented for discussion or the consultant’s participation would 
be limited to a discussion of some subject presented by a duty 
officer. 

Included in the request of the Surgeon General to the War De- 
partment for the Consultant Service, it was stipulated that the 
officers assigned as consultants serve in an inspectorial and consulta- 
tive capacity and each consultant render a written report, concern- 
ing his activities at each facility visited. A detail report of each visit 
was therefore forwarded as follows: ASF installations, Consultant 
to Station Surgeon, Service Command Surgeon and Surgeon General; 
AAF installations-Consultant to Station Surgeon for such disposi- 
tion as was indicated by AAF authority, which was to the Com- 
manding General, Army Air Forces, Attention: The Air Surgeon. 
The inspections of the surgical services were reported under the 
following headings: 

1. Authority for inspection. 

2. Hospital—with consideration of the general set-up, bed 
capacity (normal and possible expansion) census, alterations or new 
construction, problems, policies, etc. 

3. Personnel—officers assigned, numerical and_ professional 
adequacy. 

4. Training to cover the professional and technical programs, 
as well as the conferences, section and staff meetings. 
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5. Surgical service—to include a description of the over-all set 
up, patient load of the respective sections, cases presented and dis- 
cussed on ward rounds in each section and consideration of problems 
pertaining to the service. 

6. X-ray—types and adequacy of the equipment, work load 
and personnel assigned to include trainees. 

7. Operating Room—equipment which in the early period of the 
war was limited and inadequate, but later complete. Types of anes- 
thetic administered, complications if any, the work load per month, 
personnel assigned and the training program for enlisted men and 
WAC’. 

8. Physiotherapy—equipment installed, personnel assigned, 
work load and training program in force. 

g. Case discussion with reference to this activity in the wards 
and special cases requiring consultation. 

10. Disposition Boards—the number of meetings held, the type 
of cases reviewed and promptness of disposition. 

11. Records—these were universally found to be complete. 

12. Library—a good variety of bound text books were found 
available with additions made on request, as were the medical 
journals, representing the specialties. 

13. Nurses. 

14. Enlisted Personnel—the number. assigned, the specific train- 
ing programs conducted for the technicians, orientation lectures and 
demonstrations and the form of rotation in the various sections. 

15. WAC’S assigned and their training program. 

16. Summary and evaluation of the professional service. 

The variety of surgical conditions observed and examined in the 
respective General, Regional and Station hospitals over the period 
of months, can be divided into two groups as follows: (1) Conditions 
seen during the training period, to include those which would com- 
monly be seen in comparatively young adults, in addition to acci- 
dents and injuries sustained while either on or off duty, and (2) 
combat injuries returned to the Zone of the Interior from the various 
Theatres of War. 

The first group would include the various types of hernias, gall- 
bladder and thyroid disease, appendicitis, infected pilonidal cysts, 
varicose veins, rectal lesions and such orthopedic conditions as dis- 
located knee cartilages, foot disabilities, recurrent shoulder dis- 
locations and impaired function of extremities, complicating old 
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fractures and dislocations. Added to this category of surgical con- 
ditions depending on the type of training program, were many types 
of fractures, sprains, accidental gunshot wounds, injuries such as to 
require immediate or subsequent amputations, burns although the 
severe type were comparatively infrequent with many burns, how- 
ever, of a lethal nature reported and seen following airplane crashes. 
The variety of fractures also observed at Air Force hospitals were 
often of a severe type. 

The combat injuries admitted to the General hospitals were 
screened at the ports of debarkation and then assigned by the 
Surgeon General’s Office to the hospital designated to receive the 
special types of cases where specialists in the respective fields were on 
duty. The general hospitals in the Seventh Service Command desig- 
nated to receive the special cases were as follows: Neurosurgery, 
plastic maxillofacial and ophthalmic surgery, O’Reilly General 
Hospital at Springfield, Missouri: early and for several months when 
combat injuries were being returned to this country Schick General 
Hospital at Clinton, Iowa, was designated to receive neurosurgical 
cases; chest surgery, Fitzsimons General at Denver; trench foot, 
Camp Carson General at Colorado Springs, Colorado and ortho- 
pedic surgical cases distributed to all general hospitals with com- 
paratively large services at Fitzsimons, O’Reilly, Schick, Winter at 
Topeka, Kansas and Camp Carson. The general surgical cases were 
also distributed to the General Hospitals. Many of the combat 
injuries returned to the Z.I. arrived in such a condition as to indi- 
cate that the surgical and medical care given at the front and subse- 
quently, had been of a superior type and the morale of the sick or 
wounded soldier excellent. The surgical problems, which presented 
themselves in the vast majority of cases were numerous and in many 
instances both the ingenuity and skill of the officers were taxed to 
the limit. 

The high caliber of surgical care reflects the background and 
training of our medical officers. While the caliber of surgeons in the 
field could be readily surmised by the results observed, and statistics 
relating to our casualties, the activities of the Service Command 
Consultant brought him in direct contact with the products of our 
peacetime training program and the results of their activities. The 
Consultant Service has been recognized as having been largely re- 
sponsible for assignment of men where they were best suited. The 
fact that there were well trained men available made the con- 
sultant’s program more effective. 
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This society has reached the vigor of young maturity. It has been 
tried in the fire of war and has proven its worth. It is our obligation 
to continue in the progressive spirit of our youth as a society. The 
combat activities are over, but there are still challenging problems 
before us. Medical aspects of preparedness require that we continue 
to maintain high standards of training in our residency programs, to 
continue our interest in the service in order to improve the organi- 
zation of the medical departments of the army and the navy, and to 
continue to develop and test fundamental concepts relating to the 
care of the injured. 

I have been honored by having been elected your president. As 
past president I pledge to continue my interest and activities toward 
those principles which have permitted our organization to have made 
the kind of contribution it has in the past eight years. 


Priginal Articles 


AN ADJUSTABLE INTERNAL FIXATION 
ELEMENT FOR THE HIP* 


Harrison L. McLAuGHLIN, M.D. 


Assistant Professor of Clinical Orthopedic Surgery, 
College of Physicians and Surgeons, Columbia University 


NEW YORK, NEW YORK 


IGID and accurately fitted ternal fixation making possible 
a maintenance of local and general physiolcgy during the 
healing period is the therapy of choice for fractures at the 
hip and for the management of certain reconstructions of the upper 
femur. The mechanical problem of such fixation usually requires 
that the proximal fragment be held in the desired relationships to 
the femoral shaft rather than vice versa. This is accomplished in 
intertrochanteric, pertrochanteric and subtrochanteric fractures and 
in high osteotomies by mechanically fastening the proximal frag- 
ment or fragments to the solid cortical bone of the subtrochanteric 
region. The fixation is carried out by various single or double unit 
devices, the proximal component of which is driven through the 
trochanter into the substance of the femoral neck and head while 
the distal is fixed to the femoral shaft by screws. The available 
devices all are characterized by certain common defects which make 
the technic of their application unnecessarily difficult and the 
resultant fixation potentially msecure. 

All have a fixed angle between their component elements. By 
use of bending irons it is possible to change this angle prior to in- 
sertion into the bone. Estimation of the desired angle prior to actual 
application of a device to the lesion requiring fixation cannot be 
exact and rarely is accurate. Seldom has it been found possible to 
adjust the angle accurately enough to make the apparatus fit the 
femur exactly. Invariably it has been necessary to change the posi- 
tion of the femoral shaft to conform with that of the plate in order 


* From the Fracture Service of the Presbyterian Hospital in New York and the Depart- 
ment of Surgery, the College of Physicians and Surgeons, Columbia University. 
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to obtain exact apposition of their surfaces. A small change in posi- 
tion of the femoral shaft may be anatomically insignificant, but 
from the viewpoint of fixation it may result in an abnormal degree 
and distribution of strain upon both the apparatus and the bone 
fragments. Abnormal or unevenly distributed strain always creates a 
potential risk of loss of position and is the major cause of breakage 
and loosening of internal fixation. 

Single unit devices fail to provide an adequate choice of nail 
or blade length. Consequently, in the course of an operative pro- 
cedure, the available length best suited to the purpose at hand is 
used. Often this length proves a little longer or shorter than the ideal. 
If it is too short, there is danger that it may pull out of the proximal 
fragment and result in loss of fixation. If it is too long, subsequent 
collapse of fractured cancellous bone during the healing pericd may 
result in protrusion into the acetabulum. 

Single unit devices all are characterized by another common 
defect frequently necessitating a compromise with the principles 
of adequate internal fixation. Unless the device is inserted into the 
trochanter in exactly the correct plane the plate protrudes from the 
proximal fragment in a direction that is either flexed or extended in 
relation to the desired axis of the femoral shaft. The only recourse 
is to withdraw and reinsert the apparatus or change the axis of the 
femoral shaft to conform with that of the plate. The latter is accom- 
panied by the potential risks of abnormal and unevenly distributed 
strain jeopardizing the security of the fixation. The insecurity of 
fixation following withdrawal and reimsertion of a nail or blade 
requires no comment. 

Experience and adequate operative technic tend to minimize the 
significance of these defects. However, the necessity for avoiding 
their penalties makes the operative procedure more diff:cult than 
need be. In addition, the impossibility of neutralizing completely 
the common defects outlined necessitates frequent minor and at 
times major compromises with the principles of internal fixation 
that could not be tolerated elsewhere in the bony system. This 
criticism of the ingenious devices in common usage is not meant to 
be destructive. The defects outlined serve but to emphasize the 
ideal requirements experience indicates to be desirable in any ap- 
paratus used for internal fixation of bony lesions involving the can- 
cellous portion of the upper femur. 

Such an apparatus should have an angle between its two com- 
ponent elements sufficiently adjustable in both planes to allow of 
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apposition. of plate to femoral shaft regardless of the axis of the 
bone and regardless of unavoidable minor directional errors in the 
insertion of the nail. A three-flanged nail is considered to provide 
more secure fixation than a blade, but there should be available a 
complete freedom of choice in the matter of nail length. The me- 
chanics of locking nail and plate together in any desired position 
must be simple and secure. Once fastened to the bone the apparatus 
must provide rigid fixation sufficient to permit maintenance of local 
and general function except for weight bearing by the extremity 
involved. 

The advantages of an apparatus answering these requirements 
have been appreciated for many years. During the past few years the 
Fracture Service at the Presbyterian Hospital in New York has 
attempted to develop an instrument that would meet these speci- 
fications. The constant aid and cooperation of the Austenal Labora- 
tories Inc. is acknowledged with gratitude. The Vitallium instrument 
to be described is by no means perfect, but its use in the management 
of intertrochanteric fractures and high femoral osteotomies to date 
has demonstrated great advantages over the fixed angle devices 
previously used for fixation of these conditions. 

The proximal component of the instrument consists of a can- 
nulated Smith-Petersen nail, the ordinary flat-surfaced head of 
which has been modified and fashioned into the shape of a hemis- 
phere. The distal component is a plate which is not extraordinary 
except for its proximal end which is also fashioned into the shape of 
a hemisphere. The curve of the hemispherical nail head is identical 
with that of the plate. Exact apposition of nail head to the curved 
portion of the plate is assured at any angle between 120° and 160°. 
(Fig. 1.) Maintenance of apposition between nail head and plate is 
obtained by a heavy set screw passing through the plate to engage 
five full threads in the head of the nail. Variations in the angle 
between the nail and the plate are made possible by the fact that 
the set screw passes through a longitudinal slot in the curved upper 
portion of the plate instead of through a round hole. (Fig. 2.) The 
set screw can be slid up or down this slot to change the angle be- 
tween nail and plate. The apposing hemispherical surfaces of the 
nail head and the curved portion of plate are knurled so that the 
points and crevices of the two knurled surfaces reciprocate with 
each other. Final tightening of the set screw, regardless of the rela- 
tionship of nail to plate, locks the reciprocating surfaces firmly to- 
gether. Similar adjustment of the axis of the plate in relation to 


McLAUGHLIN—FIXATION FOR HIP 153 


160° 


Fic. 1. Side view drawing of the adjustable hip 
fixation instrument. The nail and plate may 
be locked together at any angle between 110 
and 160 degrees. 


that of the inserted nail in the coronal plane is also possible. It may 
be rotated around the center of axis formed by the set screw through 
a full 360°. (Fig. 3.) Gradations in length of the nails kept on hand 
makes possible the use of one which corresponds to the estimated 
length required. The nails may be used in the ordinary manner 
without the plate so that maintenance of all lengths in stock does 
not constitute wastage from the viewpoint of operating room in- 
ventories. Plates of five and seven inches in length have been used 
and one or the other usually is appropriate for the average fixation 
problem to be encountered. 

This instrument has been used in both closed or lateral nailing 
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Fic. 2. Fic. 3. 

Fic. 2. Side view of the adjustable instrument in cross section. A, nail and plate are 
fastened together by a heavy set screw passing through a slot in the curved upper 
portion of the plate to engage five full threads in the head of the nail. B, inset shows 
an enlarged drawing of the locking mechanism. The apposing hemispherical surfaces 
of nail and plate are burled in such a way as to assure reciprocation, regardless of 
variations in the angle between the two. Tightening of the set screw locks these 


reciprocal surfaces together in the desired position. 
Fic. 3. Front view of the instrument. The plate may be rotated around the center of 
axis formed by the set screw to conform to variations in flexion or extension of the 


femoral shaft. 


procedures and open reductions. The general policy of our service 
at the present time is to fix by the extra-articular method only un- 
displaced fractures or those impacted fractures characterized by a 
relatively horizontal fracture line and a valgus position of the proxi- 
mal fragment. This policy is adhered to currently as a result of a 
thorough clinical trial and study of the end results of both methods. 
The properties of the adjustable nail plate have proved to be par- 
ticularly useful in extra-articular fixation procedures. Regardless of 
minor directional errors in the axis of the inserted nail a flush apposi- 
tion of nail head to plate coincident with exact apposition of the 
plate to the femoral shaft has been possible without disturbing the 
impacted or undisplaced fracture by mobilization of the femoral 
shaft in an effort to make it fit the plate. 

Displaced fractures are subjected to open reduction and the in- 
sertion of fixation under direct vision. Exposure of the hip through 
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the interval between the tensor fascia femoris and the lesser glutei 
is best suited to the use of adjustable fixation. It is important that 
the fascial incision be made through the superficial and deep sheaths 
of the tensor separately rather than through the fusion of the two 
behind the posterior border of the muscle. If the terval between 
tensor and lesser glutei is entered by a single incision through the 
fused fascial layers posterior to the tensor the gluteus maximus is 
allowed to fall backwards and a large subgluteal dead space is 
created. This dead space is difficult to obliterate and frequently 
becomes the site of a large haematoma postoperatively. A consid- 
erable number of the hip disasters to be encountered followimg open 
reduction done through the lateral approach result primarily from 
infection of a haematoma within this dead space. 

The superficial fascial sheath over the tensor is incised Jongitu- 
dinally over the whole length of the muscle. At the insertion of the 
muscle the incision is inclined slightly backwards to split the fascia 
lata parallel to and just behind to the ileotibial band. Continuity 
of muscle belly and ileotibial band is thereby undisturbed and both 
structures may be retracted as a unit if the fascial incision is of 
adequate length. The tensor belly is shelled forwards out of its 
fascial encasement leaving the deep fascial sheath temporarily in- 
tact. This sheath is incised longitudinally over the hip joint capsule 
close to its anterior point of fusion with the superficial sheath. The 
anterior segments of both sheaths are retracted forwards along with 
the tensor and ileotibial band. The posterior segment of the deep 
sheath remains in relatively normal position by reason of intact 
attachments to the lesser gluteal fascia and other neighboring struc- 
tures and acts as a sling to suspend the gluteus maximus in normal 
position. 

Adherence to this technic does not embarrass exposure of the 
hip and it does eliminate the danger of creating a dead space deep 
to the gluteus maximus. In addition, fascial closure at the end of the 
procedure is greatly facilitated and may be accomplished without 
appreciable tension. Snug closure of the fascia without tension is 
particularly desirable when adjustable fixation is used. It is obvious 
that the curved portion of the plate and the head of the set screw 
produce a metallic bump on the lateral aspect of the femur. The 
present model of the instrument does not produce a large bump and 
previous models characterized by much more prominent projections 
caused no subjective symptoms even though the projection was 
easily palpable. (Fig. 4.) However, the presence of a metallic mass 
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Fic. 4. Previous model of adjustable hip fixation having a much more marked 
metallic projection from the side of the femur. A and B, fixation of intertro- 
chanteric fracture. Cc, vertical fracture through neck of femur, three months’ 
duration. p, open reduction and fixation by nail, supplemented by a high 
osteotomy designed to produce a more horizontal fracture line. 


on the side of the femur warrants all preventive measures possible 
against postoperative diastasis between the tensor and the gluteus 
maximus. 

The nail is inserted over a guide wire or not depending upon 
local circumstances and the individual leanings of the surgeon. 
Great care should be taken to make sure that it is not inserted too 
far. It is obvious that if the nail is driven into the femur until its 
head is flush with the lateral surface of the bone application of the 
plate to the shaft of the femur will leave a gap between the nail 
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head and the curved portion of the plate. It then becomes necessary 
to withdraw the nail a short distance before it can be apposed and 
locked to the plate. Withdrawal of a nail after it once has been 
inserted is quite difficult in certain intertrochanteric fractures, and 
withdrawal, even if only a few mm., invariably reduces the efficiency 
of its hold upon the proximal fragment to make the fixation poten- 
tially insecure. To guard against this eventuality insertion of the 
nail should be stopped while it still projects at least two centimetres 
from the bone. The plate is then attached to the nail head at an 
angle conforming to that of the femoral shaft. The set screw is 
tightened and the remainder of the insertion is carried out by 
hammering directly upon the head of the set screw which is con- 
structed sturdily enough to withstand such treatment. Adherence 
to this technic precludes the possibility of driving the nail into the 
bone so far that it cannot be locked to the curved portion of the 
plate. 

Following insertion of the nail to the point where the flat portion 
of the plate abuts agaist the side of the femur the set screw is 
loosened. Final adjustment of the position of the plate to conform 
with that of the femoral shaft is carried out and the set screw again 
tightened, this time as firmly as possible. The plate is fixed to the 
femoral shaft by screws, all of which should engage both cortices 
of the bone. The final tightening of the set screw is of great im- 
portance and may result in faulty fixation if carelessly done. The 
knurled surfaces of nail head and plate reciprocate with each other. 
Tightening of the set screw alone may compress these two surfaces 
together point to point rather than in a reciprocal manner. There- 
fore, after firm tightening of the set screw it is advisable to tap the 
curved portion of the plate briskly a few times in order to jar the 
reciprocating surfaces into place and then re-tighten as strongly 
as possible. 

Certain comminuted fractures through the cancellous bone of 
the upper femur are characterized by a tendency to collapse and 
shorten during the healing period. Such a collapse cannot be pre- 
vented except by long-continued traction. For this reason, in con- 
tradistinction to fractures of the femoral neck, a long nail should 
not be used for the fixation of intertrochanteric fractures. The point 
of the nail should not penetrate closer than 1.5 cm. to the aceta- 
bulum. If it is inserted farther than this bony collapse may result 
in its penetration through the femoral head into the joint since the 
attached plate prevents any backing out of the nail. The nail length 
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Fic. 5. Roentgenogram illustrating the use of 
adjustable internal fixation for intertro- 
chanteric fracture. 
of choice for use with the adjustable plate is that which is estimated 
will penetrate the full length of the neck but which will not pass the 
mid-point of the femoral head. (Fig. 5.) High osteotomies carried 
out as a primary procedure for vertical subcapital fractures or as a 
reconstruction measure should be preceded by insertion of the nail. 
In the former, open reduction and nailing under direct vision is done 
in the routine fashion with one important exception. Rather than a 
long nail, begun several inches below the oblique line and inserted 
up through the neck and head as nearly vertical as possible, a short 
and fairly horizontal nail entering the femur at or just distal to the 
oblique line is inserted through the reduced fracture. The plate is 
fastened to the nail and locked im a position corresponding to that 
which it is estimated will be optimum for the shaft of the recon- 
structed bone. The presence cf tke plate projecting from the nail 
head in the desired axis facilitates estimation of the various argles 
necessary to the accomplishment of the osteotomy. Wedge oste- 
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Fic. 6. Roentgenograms illustrating the use of adjustable fixation for vertical subcapital 
fracture of the femoral neck. Open reduction and fixation by nail is supplemented by a 
high wedge osteotomy which is fixed by the adjustable plate. 


otomies permit the most accurate reposition and rigid fixation of the 
reconstructed bone. An appropriate wedge of bone is removed from 
the femoral shaft just distal to the head of the nail. Fixation becomes 
a simple matter since minor errors of angle in doing the osteotomy 
are compensated for by the adjustability of the plate. Apposition 
of the osteotomized surfaces coincident with rigid ternal fixation 
is accomplished with ease. (Fig. 6.) 

The adjustable nature of the apparatus makes it potentially 
useful in certain femoral neck fractures. Insertion of a nail for 
fixation of a femoral neck fracture occasionally is accompanied 
by a splitting of the lateral femoral cortex. At times this results 
in actual insecurity of fixation. The availability of an adjustable 
plate which may be used to anchor the head of the nail to the 
lateral femoral cortex, regardless of the axis of insertion of the 
nail, presents definite advantages under such circumstances. 

The instrument described has been utilized for the fixation 
of a small series of intertrochanteric fractures and high femoral 
osteotomies. The potential disadvantage of the metallic bulge on 
the lateral surface of the femur has been scrutinized carefully in 
every case. Actually the prominence is no more marked than 
that produced by a Smith-Petersen nail alone if 1.5 to 2 cm. are 
left projecting from the bone. It has been palpable in thin patients 
but has produced no subjective symptoms in any case. The holding 
power of the adjustable device over the pericd required for frac- 
ture healing has proved adequate. No change in the relationship 
of nail to plate has occurred in any case. Operative technic has 
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been simplified by the adjustability of the instrument, providing 
care is taken to prevent too deep an insertion of the nail and incom- 
plete locking of the reciprocating surfaces of nail and plate. 


CONCLUSION 


Rigid fixation of intertrochanteric fractures and high femoral 
osteotomies is possible by an internal fixation instrument which 
is adjustable to the position of the bone fragments. 


DISCUSSION 


Henry C. Maree (Boston): I am interested in Dr. MclLaughlin’s 
paper. There is no question that we made material advance when a three- 
flange nail was produced that would fix fractures of the neck of the femur. 

There is one point in his discussion of this problem which is in his paper 
but which he did not emphasize, which 1s rmportant and that is that they 
found in intracapsular fractures the necessity more and more of visualizing 
the reduction. In other words, less bling nailing and more open nailing. 

We are often deceived by x-rays. It has been my experience that the 
deception is in the form of x-ray understating the case rather than over- 
stating it. The fracture that you find, as they have shown in their experi- 
ence, Is worse when it is exposed than it is in the x-ray picture. In the 
intertrochanteric fractures it is often desirable to get fixation. The appara- 
tus we have had in the past has been hampered by the fact that you must 
bend or correct the plate that holds the screw firmly in place. Dr. McLaugh- 
lin has presented us with what seems to me such an obvious solution of a 
plate which can be attached to the three-flange nail at any angle and 
adjusted to hold it firmly in place and give that fixation. 

Again I want to say in intertrochanteric fractures it has been my experi- 
ence that the extent of bone damage which lends itself to nailing is often 
greater than when anticipated from the x-ray pictures. 

Cecit E. NEWELL: May I ask Dr. McLaughlin what the screw is made 
of, if it is also vitallium, or what metal? 

Harrison McLauGu in (closing): I thank Dr. Marble for his kind 
remarks and agree completely with everything he said, with one exception. 
He made the statement that frequently it was felt necessary or desirable 
to obtain fixation in intertrochanteric fractures. I would make an even 
stronger statement. 

Our experience over the last fifteen years has been that under any 
method of treatment the mortality and the severity of the injury, not 
alone to the bone but to the patient, has been, if anything, greater in the 
intertrochanteric than in the neck fractures. As a result, we feel utterly 
convinced that intertrochanteric fractures require fixation just as much 
as do neck fractures, not for the fracture, because it will heal regardless of 
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the method of treatment, but in order to mobilize the patient and minimize 
the incidence of general complications. 

The material the instrument has been made of to date has been vital- 
lium, primarily because of the ease with which vitallium can be cast into 
shape. The question of the expense of making it out of stainless steel has 
not been explored as yet. It may be possible to machine an instrument that 
will serve the purpose. 


THE TREATMENT OF TROCHANTERIC 
FRACTURES 


E. NEweELL, M.D. 
CHATTANOOGA, TENNESSEE 


HE greatest advance in the treatment of trochanteric frac- 

tures followed the popularization of internal fixation for frac- 

tures of the neck of the femur. In spite of the fact that 
internal fixation was attempted for transcervical fractures in the 
last century‘ and was used successfully in America the year I was 
born,!! the method was not widely adopted until Smith-Petersen 
advocated in 1931! the use of his three-flanged nail and Johansson 
and Henderson a year or so later made “blind”’ nailing pcssible by 
cannulating it. To these men, as well as to Claytcn Johnson and the 
others® 32 who made the lateral x-ray of the neck of the femur pos- 
sible and to Venable and Stuck, who intrcduced the isoelectric allcy 
vitallium to bone surgery, we owe an everlasting debt of gratitude. 
Following these advances, there rapidly followed a new area in the 
treatment of fractures of the neck of the femur and everyone began 
to “nail” these fractures. Results were so dramatic and hospitaliza- 
tion so shortened that it is little wonder that the wave of enthu- 
siasm soon spread to include trochanteric fractures. 

Internal fixation, however, for the treatment of trochanteric 
fractures received opposition from two sources. First, there were 
still a number of conservative die-hards,!® as there always are to 
oppose anything new, who said that all trochanteric fractures would 
unite anyhow, so why operate? The answer to this lies in the sum- 
mation of the following eleven facts: 

1. The incidence of trochanteric fractures is high. These frac- 
tures occur more often than those of the neck of the femur.* 

2. Trochanteric fractures occur in older individuals.?* 

3. The trauma which causes a trochanteric fracture is more 
severe than that which causes a cervical fracture of the femur.* 

4. The trauma consists of a direct blow upon the trochanter 
and results in more hemorrhage and soft tissue damage.!**° 

5. There is apt to be comminution of the fragments. '* 

6. Because of 1, 2, 3, 4 and 5 the mortality of trochanteric 
fractures is greater than for fractures of the neck of the femur.!**° 
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in spite of the fact that for years trochanteric fractures has enjoyed 
the better prognosis. This, naturally, was based upon the comparison 
with the poor results formerly obtained in fractures of the femoral 
neck. 

7. If internal fixation is applied, patients with trochanteric frac- 
tures are immediately freed of most, or all, of their pain. 35-38 

8. With adequate internal fixation, these patients may sit up 
in bed and are soon ambulatory without the aid of casts, braces, 
splints or any external fixative appliances. 

9. Hospitalization in these fractures is reduced to a minimum, 
thus reducing expense. In these critical times of hospital shortage, 
nailing trochanteric fractures releases a bed within a week or two, 
whereas, the hospital space would be tied up from two to six months 
if the patient were treated by traction. 

19, Stiffness of joints, atrophy of Jimbs and bed sores which so 
frequently followed the long pericds of immobilization in the older 
methods of treatment are absent in patients who have been nailed. 

11. The mortality in the aged following internal fixation is much 
less than when these debilitated, old people were kept in bed for 
months treating them with old style metkods. 

The problem in young or middle-aged adults is different, for 
non-union is never experienced and death seldom results from their 
being bed-ridden. If hospital space and expense are not of importance 
and the surgeon or patient chooses it, these younger patients may 
be treated by closed reduction and traction or often very satisfac- 
torily simply by traction. 

The second source of opposition to internal fixation in trochan- 
teric fractures is voiced by those who have experienced difficulties 
and complications by various methods which, though highly satis- 
factory for fractures of the neck of the femur, are not satisfactory 
for trochanteric fractures. Most of these difficulties can be overcome 
by a little thought and ingenuity. For instance, we have found, as 
have others, *!*:33 that the Johansson nail is so large that it frequently 
splits the thin trochanteric spicule attached to the shaft of the femur 
when the nail is inserted. This can easily be prevented by boring 
with a special drill (Fig. 1) a hole in the lateral cortex large enough 
to allow the nail to be inserted. I now do this routinely. The drill 
used is a cannulated one which can be slipped over the pin selected 
to guide the nail. 

Because of the tendency of Kirschner wires to bend, they have 
been found to be too flexible for our use. At our Clinic, therefore, 
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Fic. 1. Photograph of drill for making hole in 
lateral cortex. 


Fic. 3. Varus deformity of same femur 


Fic. 2. Anteroposterior roentgeno- 
shown in Figure 2 which occurred after 


gram of comminuted trochanteric 
fracture following reduction. nailing. 


we always use two or three small Steinman pins 34 » inches in diam- 
eter to maintain our reduction and the nail is threaded over the 
pin which is in the best position. 

Carothers and others!” have stressed the importance of obtain- 
ing a good normal angle or even a slight valgus position of the head 
and neck when the fracture is reduced. The Smith-Petersen or Johans- 
son nail cannot hold trochanteric fractures in good position unless 
the fracture line is near the base of the neck. Too often, following 
an excellent reduction (Fig. 2) and the insertion of a Johansson 
nail, because of insufficient grip, a varus deformity develops (Fig. 3) 
or a sliding of the fracture takes place. (Fig. 6.) To prevent this, we 
employ the Johansson nail with the Jewett shank and five screws. 
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Fic. 4. Photograph of Vitallium 
Johansson nail with Jewett shank 
and five Vitallrum screws. 


(Fig. 4.) This nail will maintain reduction and is strong enough to 


hold a person up without breaking, though weight bearing is not 
advocated. The shank is made of Vitallium and is not screwed on to 
a regular nail as formerly but is cast as a single piece with the nail. 
It comes in different lengths and at different angles to the shank, 
(Fig. 5) the more obtuse the angle, the better. A 334 inch nail and 
angle of 135° is a good one for the average “trochanteric fracture. 
But, a surgeon should have an assortment of three or four on hand 
for femurs of different size and shape. Naturally, the more obtuse 
the angle, the longer the nail required. There are many other types 
of good nails available?®** 3% 4° but we prefer the nail described above 
because it is made in one piece of Vitallium and because we are 
accustomed to the technic of blind nailing with a cannulated Smith- 
Petersen nail. 

We have noted, as have Siris and Ryan, that occasionally driving 
in the three-flanged nail after a satisfactory reduction causes a dis- 
persion of the fragments. This is usually caused by the nail being 
driven into the fracture line and is eliminated when a nail with 
shank is used because the surgeon can visualize the fracture site at 
the open operation which is required for this type of fixation. 

Key and others!*4!:4243 have noted the deleterious effect on frac- 
tures caused by the absorption of bone due to the use of steel fixative 
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Fic. 5. Photograph showing different length Fic. 6. Photograph of depth gauge to determine 
nails and different angles of the shank. exact length of screw needed for plates. 
appliances of different compositions. For this reason, at the Newell 
Clinic, we never use anything in these fractures but Vitallium. With 
its use, we have noticed very little bone absorption and never any 
loosening of shank, nail or screws. 

We formerly used the Moore pins for trochanteric fractures 
(Figs. 14 and 15) but have discarded this method as have others,*4 
because we can apply the Johansson nail with Jewett shank faster 
and also believe it to be stronger. Then, too, this nail with shank 
is applicable to more types of trochanteric fractures. 

When to Operate. Because fractures of the trochanters occur so 
consistently in the aged who are already fragile and debilitated, 
the trauma is frequently quite a shock to the patient. In fact, so 
major is the accident that it sometimes terminates fatally within 
the first day or so in spite of sedation, traction, blood transfusions 
and other supportive measures. The gravest complication of hip 
nailing is to operate on one of these individuals who is going to die 
anyway but, because of the added shock of nailing, dies a little 
faster. If you are sure your patient is not one of these, then the 
sooner you operate, the better. If you are not sure and the patient 
appears to be a very poor operative risk or in a grave conclition, it 
is wise to wait a day or two to see which way he progresses. If the 
patient’s general condition fails to improve or declines, it Is wisest 
to wait even longer until improvement does take place or death 
intervenes. 

Operative Technic. After cautious preoperative sedation, the 
patient is placed on the x-ray table. A spinal anesthesia is routinely 
employed, using a procaine-pontocaine mixture,*! which has been 
found to be highly satisfactory for this operation. 
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Fic. 7. X-ray of right hip showing comminuted intertrochanteric fracture. 


The fracture is then reduced by traction and slight internal rota- 
tion of the affected extremity. A roentgenograph is then taken and 
the patient is prepared and draped while the film is being developed. 
The femur is approached through a lateral incision exposing the 
distal portion of the greater trochanter and about four or five inches 
of the femur. 

After the reduction is confirmed by the x-ray, vision and palpa- 
tion, a site approximately 1 inch below the greater trochanter is 
selected and a Steimman pin of 32 inch calibre is stuck into the 
cortex and its position and the angle is checked by the fluoroscope. 
The pin is then drilled well. into the head, checking its progress 
fluoroscopically. Another pin for stabilization of the fracture is 
drilled parallel to and about 1 cm. away from the previous one. 
Anteropostero and lateral roentgenographs are now taken, using 
the “frog position” for the lateral view. The pin that is in the best 
position in both views is selected to guide the nail. If neither pin 
is satisfactory, a third one is drilled, correcting its direction by 
comparing the position of the first and second pins. The cannulated 
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Fic. 8. Roentgenogram of hip after reduction Fic. g. Lateral roentgenogram of 
and insertion of Johansson nail with same case shown in Figure 7. 
Jewett shank and screws. 


bit shown above (Fig. 1) is now threaded over the pin selected and 
a hole is bored in the cortex, after which the bit is withdrawn. 

A Johansson nail with Jewett shank of proper angle is now se- 
lected and threaded over the pin. The driver is screwed into the 
nail, after which the nail is pushed through the drill hole and driven 
through the neck into the head until its shank rests upon the femur. 
The driver is unscrewed and removed, and all Stemman pins are 
withdrawn. 

Screw holes are now bored with a 7,4 inch drill through both 
cortices of the shaft of the femur. The exact depth of the holes, 
which is equal to the thickness of the shank plus the diameter of the 
femur, is accurately determined for each hole by the use of a gadget 
which is sometimes referred to as the Jackson-Gallagher depth 
gauge. (Fig. 6.) By its use, dangerously long screws need never 
be used and those of exact length can be selected. 

After the screws are securely placed, two or three Gm of sulfa- 
nilamide are left in the incision, which is closed in layers without 
drainage. Anteroposterior and lateral roentgenographs are taken as 
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Fic. 10. X-ray five months after nailing Fic. 11. Lateral roentgenogram 
showing callus. showing union. 


a matter of record, and the patient is returned to bed without ex- 
ternal support of any kind. 


CASE REPORT 


W. N. W., eighty-three year-old white male, slipped on the ice on 
December 19, 1945. He fell, striking his right hip on the frozen ground. 
He was so helpless he could not get up. He was found and carried to his 
home. His family physician was called and it took three days to convince 
the patient and his family that hospitalization was necessary. 

Upon admission, the old man was irrational, his temperature was 100°F 
and his pulse 120. His weight was estimated at 130 pounds. The right lower 
extremity was helpless. It was slightly shorter than its fellow and Jay in 
external rotation. X-ray (Fig. 7) showed a comminuted intertrochanteric 
fracture. 

After forty-eight hours of light skin traction and the administration of 
penicillin, morphine, whiskey and food, the old man’s general condition 


Fs 
} 4 
- 
a 
. 
4 
| 
: xe” 


170 NEWELL—TROCHANTERIC FRACTURES 


was slightly improved. So under spinal anesthesia, using 60 mgm. of procaine 
and 6 mgm. of pontocaine, the fracture was reduced and internal fixation 
was accomplished using a 334 inch vitallium Johansson nail with 4 inch 
Jewett shank at an angle of 140 degrees. The shank was anchored to the 
shaft of the femur by five 114 inch vitallium screws. Three Gm. of sulfa- 
nilamide were dusted in the incision, which was closed in layers without 
drainage. A.P. (Fig. 8) and lateral roentgenographs (Fig. 9) were taken. 

On the following day, the old man was sitting up in bed free of pain. 
He was up in a wheel chair on the sixth postoperative day. His sutures were 
removed on the tenth postoperative day and he was then discharged from 
the hospital with instructions to bear no weight on the leg and io return in 
three months for x-ray. 

He was not seen again until he walked into my office five months later. 
A.P. (Fig. 10) and lateral x-rays (Fig. 11) at this visit showed satisfactory 
union was taking place. He was asked when he had started to walk. He 
replied and his family verified it, that he walked without aid the first week 
after he returned home. 

SUMMARY 


Internal fixation is the method of choice in the treatment of 


trochanteric fractures of the femur in the aged. 

A vitallium Johansson nail with Jewett shank anchored with 
vitallium screws is the author’s choice of fixative appliance. It is 
strong, relatively easy to apply and Is suitable for all types of tro- 
chanteric fractures, especially for badly comminuted ones. 

A Smith-Petersen type nail without a shank is not satisfactory 
for the fixation of trochanteric fractures of the femut, particularly 


comminuted ones. 
Several adjuncts which have been found useful in preventing dif- 
ficulties and complications in mternal fixation of trochanteric frac- 


tures are discussed and illustrated. 
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DISCUSSION 


Racpu G. CarotuHers (Ohio): Dr. Newell has covered this subject so 
well that there is very little left to discuss.. However, I should like to point 
out a little of my own experience. 

At the Boston meeting of this Association we reported 120 odd cases of 
fracture of the neck and femur which we had nailed. These cases were all 
of the transcervical type. We had at that time also operated upon some 
sixty patients with the intertrochanteric type which we did not report. 
This year, since January Ist, we have operated upon twice as many inter- 
trochanteric fractures as transcervical. 

In other words, several years ago we were not operating upon the 
intertrochanteric fractures very often, and now we are operating upon them 
much more often. We have continued to use a nail similar to the Austin 
Moore type. It is a little larger and a little stronger nail than the ones which 
Austin Moore himself uses, or the ones which Dr. Newell showed in his 
photographs. 

We have found that in the vast majority of cases we can do the opera- 
tion and get good adjustment of fragments and hold them well with these 
nails and the advantage of them is tremendous. The incision is so short 
that it takes not more than two sutures to close it. The time of the operation 
is not over five minutes, with the additional time that of course is used in 
waiting for x-rays to come through. The actual operation procedure takes 
not over five minutes and the trauma to the soft tissues is almost nil. 

We think the trauma to the soft tissues in these persons is an Important 
factor. We have gone around to other hospitals and have seen plenty of 
fat necrosis, and we have had some ourselves and it isn’t very nice. There- 
fore, we think whatever operation can be done which gives the least amount 
of trauma is the best. It is true that there are some cases in which the 
fragmentation of the bone is so great that this type of procedure must be 
used. We have some of these nails at home which we have had for several 
years and we have not had to use one of them yet. 
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KELLOGG SpEED (Chicago): I do not wish to make myself objection- 
able, gentlemen, but I believe there is too much tendency to operative 
treatment of this type of fracture. Since reporting a series of 125 cases over 
thirty years ago I very seldom, if ever, operate upon these fractures. 

Let us go back to what Dr. Quigley has just shown us in relation to the 
phalangeal and metacarpal fractures. If we treat the patient as a whole and 
make traction on the limb, either by skeletal or muscle traction, you may 
obtain perfect reductions. That traction does not have to be on very long. 
They may move the knee and the hip slightly, even as his patients moved 
their fingers. You should get a proper union. 

I think we are throwing too much stress on the imbedded metallic 
fixation pulling against the powerful muscles in the thigh and not relying 
enough upon simpler measures in older patients which the essayist kindly 
acknowledged as being those who obtain this fracture. 

In the older people we are all a little hesitant about performing an 
operative procedure and I think that hesitation overweighs, by and large, 
the advantages obtained by the freedom of leg motion which the fixation 
might give. I would like to hear further discussion from those who may 
object to operative procedures. 

Homer StrRYKER (Kalamazoo, Mich.): I just want to bring out a point 
or two that I have learned in nailing a considerable number of these. One 
is in regard to the external rotation or the internal rotation in nailing these 
fractures. 

Of course, with a fracture through the neck all the external rotators 
are fastened to the distal fragment, to the shaft of the femur and to the 
trochanteric region posteriorally and they tend to rotate the distal fragment 
exteriorally. In these fractures you want to get as much internal rotation as 
possible. We have a little gadget with our Cassette holder that lies on an 
ordinary operating table. Both feet are dropped over the foot, as we drop 
the end of the table and with two little arms on the side we hold both legs 
in internal rotation with the knees flexed at about 45 degrees. One side 
fixes the pelvis, the good side, while the other side holds the leg in internal 
rotation. I have never seen one that had too much internal rotation. 

With intertrochanteric fractures the external rotators are attached to 
the upper fragments. They may be attached to loose fragments in the 
trochanter but the fracture line is usually below most of these; so if you 
hold the leg in internal rotation, as you do in a transcervical fracture, you 
find you have a distortion between the shaft and the neck. 

I find if you keep the leg in slightly external rotation and just a little 
flexion, it falls into position a good deal better. There is always a tendency 
for an anterior angulation. If you will notice on the slide, there was a little 
tendency to anterior angulation. By flexing the table at the center so the 
hips are slightly flexed and by dropping the foot, the legs drop over the 
end of the table; then turn the table up so the patient’s head is down. 
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The legs are held and traction is maintained all during the operation. 
Unfasten the foot, flex and externally rotate the thigh to take the lateral 
x-rays. 

Those are just a couple of points I have found which have helped me a 
great deal. The type of nail selected has to fit the individual case depending 
upon the height, the amount of comminution, the condition of the patient 
and a lot of other factors. 

Ceci: E. NEweE tt (closing): I enjoyed the discussion very much and 
have little to add. I am sorry if my point about internal fixation in tro- 
chanteric fractures was misinterpreted. I believe that these fractures 
should be nailed not to get union, because patients with trochanteric 
fractures will get union anyway but simply to get these old people out of 
bed and make them ambulatory earlier, thereby reducing mortality. 

No matter how old the patient is, I do not hesitate to operate on him 
if he is in good condition. It is unwise to attempt any operative interference 
on a patient who is in very poor condition, no matter what the age. If the 
patient is in:good condition, or if his condition has been poor and is improv- 
ing, I find that they give no trouble at all when their fracture is reduced 
and internal fixation is applied under a small, low spinal anesthesia. 
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A METHOD OF DIGITAL SKELETAL TRACTION WHICH 
PERMITS ACTIVE MOTION 
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BOSTON, MASSACHUSETTS 


XPERIENCE during the recent war with both simple and 
compound fractures of the metacarpals and phalanges has 
re-emphasized the importance of vigorous, active motion 

throughout the period of treatment. Even in the presence of grave 
bony deformity, fair function will occasionally result if immobiliza- 
tion by plaster of paris or other splints is reduced to the minimum 
both in extent and time. Of course, the best results are achieved 
if the bony framework of the hand is restored as closely as possible 
to normal. Nowhere else in the body are motion and function more 
closely related to anatomical structure. If, following an injury, mo- 
tion in the hand is discontinued for even a short time, a very large 
area of complex, gliding surfaces tends to become adherent. The 
rapid development of stiffness in the injured hand as compared to 
the larger joints of the body is due to its relatively greater area of 
jomt surface, capsule, ligament and tendon. As a general rule, the 
smaller the joint, the more predisposed is the part to stiffness. 

In the treatment of fractures of the phalanges and metacarpals, 
manipulative reduction followed by traction is very often the method 
of choice. Unfortunately, the usual methods of traction do not permit 
active motion. 

There are, recommended in the literature or in common use, five 
sites for traction in the finger, each of which presents certain 
disadvantages. 

1. Fingernail.! (Fig. 1a.) If sufficient force is applied to reduce 
a fracture of a metacarpal or phalanx, considerable discomfort is 
produced in the nail bed. 

2. Pulp of the Distal Phalanx.? (Fig. 18.) Effective traction at this 
site is often painful and may result in ischemia and even gangrene 
of the tissues distal to the pin or wire. 

* From the Laboratory for Surgical Research, Harvard Medical School. 
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Fic. 1. Commonly employed sites for digital 
traction (A, B, C, D, E, F) and the traction hook 
in the middle phalanx which permits active 
motion of the interphalangeal joints. 


3. Distal Phalanx.* A wire passed vertically or anteroposteriorly 
(Fig. 1c) is apt to produce a tender scar on the sensitive pad of the 
finger tip. This objection is obviated by a wire in the transverse 
plane, (Fig. 1p) but traction originating in the terminal phalanx 
immobilizes the metacarpal-phalangeal and all the phalangeal 
joints, is largely spent in the chain of phalanges, and predisposes to 
stiffness. 

4. Middle Phalanx.‘ (Fig. 1£.) Injury to the lateral slips of the 
extensor tendon complex or the digital neurovascular bundles is 
difficult to avoid. The distance between these structures is not great, 
particularly in flexion. 

5. Proximal Phalanx.** (Fig. 1F.) It is almost impossible to insert 
a wire transversely through the proximal phalanx without perfor- 
ating the lubrical-interosseus components of the extensor tendon 
complex. The same objection can be raised against the use of a towel 
clip in the neck of the metacarpal. 

There is only one area in the finger where skin directly overlies 
fascia and bone. This is a triangular space on the dorsal surface of 
the middle phalanx, bounded subcutaneously by the lateral terminal 
slips of the extensor tendon complex, and proximally by the inser- 
tion of the middle slip. Between the lateral extensor tendon slips 
is a filmy layer of fascia which serves to keep them from diverging 
from each other. This triangular space would appear to be the site 
of choice for skeletal traction, since it contains no structures which 
are necessary for motion. Anomalies of the insertions of the extensor 
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Fic. 2. Roentgenogram of four hooks in place for 
compound fractures of the second, third, 
fourth and fifth metacarpals. The surface of 
the hand has been coated with barium paste. 


digitorum communis, lumbricales and interossei have been described, 
but are not common. None have been encountered in the dissection 
of twenty fingers, in the literature,”* or in clinical application which 
would contraindicate the use of the dorsum of the middle phalanx 
for skeletal traction. 

Traction is maintained by a hook fashioned from a Kirschner 
wire to the approximate size of a No. 4 fish hook. (Fig. 1c.) A tiny 
stab incision is made over the exact center of the dorsal aspect of the 
middle phalanx and with a No. 6 dental burr a hole is drilled into the 
marrow cavity at an angle of 45 degrees distally. The end of the hook 
is slipped into the hole, so that its end engages the cortex firmly and 
its curve rises perpendicularly to the surface of the skin. A small 
piece of gauze is held in place about the point of insertion with 
adhesive tape, which also serves to steady the curve of the hook. 
No complications have occurred in more than seventy fingers placed 
in traction by this method and observed for from four to six weeks 
after removal of the hooks. Active motion is insisted upon through- 
out the period of traction. The range of motion is not great, but is 


| 


178 QUIGLEY, URIST—SKELETAL TRACTION 


Fic. 3. Case 11. Compound comminuted frac- 
tures of third and fourth proximal phalanges 
before reduction and hook traction. 


sufficient to prevent “freezing” of the interphalangeal joints and 
flexor and extensor tendons. Traction is rarely continued for more 
than three weeks. 

The method is best suited for fractures of the proximal inter- 
phalangeal joints, proximal phalanges and unsupported meta- 
carpals. Fractures of single metacarpals, with an intact metacarpal 
on each side and not greatly displaced, usually can be managed by 
simple plaster or other splints. Similarly, transverse fractures of 
metacarpals, even when multiple, can often be reduced by manipula- 
tion and held in position by splints. 

Traction alone ordinarily cannot be depended upon to reduce 
displaced fractures of the metacarpals and phalanges. Manipulation 
is almost always necessary. The position of the hand while in trac- 
tion is of great importance. The first fifty fingers treated by this 
method of traction were placed in approximately 160 degrees of 
extension. It was found, when the hooks were removed, that while 
quite a satisfactory degree of motion was present almost at once 
in the interphalangeal joints, the metacarpal-phalangeal joints re- 
mained stiff and recovered their function only very slowly. During 
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Fic. 4. Case 11. Hook traction in Fic. 5. Case 11. Traction hooks in place. 
place after reduction. 


this period, the hand, or the digits involved, were practically use- 
less, since grasp and opposition against the thumb were not possible. 
The last twenty cases have been placed in traction in flexion as 
recommended by Bunnell.’ In these, after removal of the hooks, 
motion at the interphalangeal joints was the same, and the meta- 
carpal-phalangeal joints still required prolonged rehabilitation; but, 
during the convalescent period, the hand was very useful. Extension 
at the metacarpal-phalangeal joint appeared to be quite as difficult 
to regain as flexion, but far less important from the point of view 
of functional usefulness. 

The following are reports of three cases, each illustrating certain 
applications of the method: 


CASE REPORTS 


Case 1. Gunshot wound of left band; compound comminuted fractures of 
second, third, fourth and fifth metacarpals: A. B. a twenty-four-year old 
infantryman sustained a gunshot wound of the left hand while in combat. 
The missile entered on the lateral aspect of the second metacarpal, trav- 
ersed the palm shattering all four metacarpals and destroying the bulk of 
the abductor digiti quinti muscle at the wound of exit. None of the flexor or 
extensor tendons were divided. At an evacuation hospital, a few hours 
after the wounding, the wounds were débrided, lightly packed with vaseline 
gauze, and the whole hand and forearm were immobilized in a plaster of 
paris cast. Forty-eight hours Jater at a general hospital in the Communica- 
tion Zone, under pentothal anesthesia, the cast was removed, the fractures 
reduced as well as possible by manipulation, and hooks were inserted into 
all four middle phalanges. A “banjo” plaster forearm cylinder was applied 
with the wrist in extension. Strong elastic band traction was arranged from 
the hooks to the loop of the “banjo” with the fingers in about 160 degrees 
of extension at the metacarpal-phalangeal joints. (Fig. 2.) Fifteen to twenty 
degrees of active motion was possible in the interphalangeal joints the 
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Fic. 6. Case 111. Simple displaced fracture of 
distal end of fifth proximal phalanx. 


next day. A few days later secondary suture of the wounds of entrance and 
exit were carried out. Both healed without sepsis. Traction was removed 
after three weeks and a simple volar plaster splint fitted with the wrist in 
extension. The patient was kept under observation for six weeks after 
removal of the traction hooks. At the time of the transfer to the Zone of the 
Interior, he had approximately 30 degrees of motion in the metacarpal- 
phalangeal joints and 45 degrees of motion in the interphalangeal joints, 
and was able to oppose the thumb to the tips of the fingers. 

Case 11. Compound fracture of the third and fourth proximal phalanges 
from crushing injury; book traction with metacarpal-pbalangeal joints in 
flexion: J.T. L., a twenty-eight-year old soldier, while repairing some heavy 
gravity rollers, accidentally caught his left hand between them, sustaining 
compound fractures of the third and fourth proximal phalanges. A few 
hours after the accident, the wounds were débrided and closed. Manipula- 
tive reduction of the fractures was carried out and the hand and forearm 
were immobilized in a plaster cast. X-rays showed poor position of the 
fragments. (Fig. 3.) Four days later, at another hospital, the cast was 
removed and hook traction, with the fingers and metacarpal-phalangeal 
joints in flexion, was instituted. Check x-rays showed satisfactory position 
and alignment of the fragments. (Fig. 4.) There was a good range of motion 
in the distal phalanges of both fingers in traction. (Fig. 5.) Two weeks later, 
the hooks were removed. Six weeks after the injury motion of the phalanges 
was normal. Extension at the metacarpal-phalangeal joints lacked 30 
degrees of normal, but the functional usefulness of the hand was good. 

Case 11. Simple fracture, two thirds of distal articular surface of left 
fifth proximal phalanx; book traction in flexion for twelve days: J. D., a six- 
teen-year old schoolboy, twisted his left fifth finger outward and backward 
playing basketball. An x-ray film showed a fracture of the distal end of the 
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Fic. 7. Case 111. Traction hook in place, after manipulative 
reduction. 


proximal phalanx with approximately two thirds of the flexor aspect of the 
joint surface displaced. (Fig. 6.) Hook traction was instituted on the day 
after the injury with the metacarpal-phalangeal and proximal inter- 
phalangeal joints flexed to almost 90 degrees each. Check x-rays showed 
good reduction. (Fig. 7.) A wide range of motion of the interphalangeal 
joints was possible with the traction hook in place. Traction was removed 
twelve days later, and the finger taped to the fourth finger. The tape was 
discarded after a week. Five weeks after injury, motion of the finger and 
metacarpal-phalangeal joint was normal save for a lack of 10 degrees of 
complete extension at the proximal interphalangeal joint. 


SUMMARY 


1. A new method of digital skeletal traction is described, which 
Is atraumatic and permits motion at the interphalangeal joints. 

2. Application of this method has been made with fingers in 
extension and in flexion. It has been observed that while the rate 
of return of function is the same for either position, flexion is pre- 
ferable since the usefulness of the hand is much greater during the 
period of rehabilitation. 

3. The indications for digital traction are reviewed. 

4. Three pertinent cases are presented. 
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DISCUSSION 


Henry C. Marsce (Boston): I think it 1s desirable to start a meeting 
in Texas with a considerable dose of Boston accent, and that is why Dr. 
Quigley started and why I am second. You will not have any more Boston 
accents for a long while in the heart of Texas. 

This is an interesting paper, interesting because just after the last war, 
or thereabouts, we first began using the banjo splint. That was a tremend- 
ous advantage over the old straight splint in which all hands were retained. 

Now Dr. Quigley has studied the anatomy of the finger. In teaching I 
often call the attention of my students to the tremendous interest there is 
in the anatomy of the knee joint. You can arouse a great deal of interest 
any time if you start to discuss the anatomy of the knee joint. When you 
begin, as Dr. Quigley has done, to discuss the anatomy of the proximal inter- 
phalangeal joint of the finger, the medical students usually lose interest and 
appear as though it was not important. 

If you wish to study that, you will find that the anatomy of the proximal 
interphalangeal joint of the finger is not only as complex but more complex 
than the knee joint. True, you have no meniscus which has kept great 
groups of men happy for a long time, but you have tendons which are on the 
flexor surface acting as extensors, and in fact the whole extension of the 
proximal distal phalangeal joints come from muscles which, instead of 
being on the back or proper side of the hand, are on the front and in the 
palm. This, with a very complex slipping mechanism, which slips, in fact, 
over the entire back of the hand, makes any injury to these little bones 
much more serious than in a relative place in the leg. 

Therefore, detailed knowledge of the anatomy of the finger is necessary. 
Dr. Quigley has taken advantage of that detailed knowledge and has found 
a place in the middle phalanx where he can insert a hook and can get trac- 
tion. That is a distinct advantage, a distinct help, and in addition to that, 
he can get traction in the proper line. Sometimes in lesser flexion, sometimes 
in greater flexion, but always traction. It is an excellent method and I 
commend it. 
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There is one thing in his paper which he said but did not emphasize in 
his review, which I will emphasize, and that is this method of traction in 
my opinion should not continue for more than two and a half weeks. If the 
results can be obtained in a shorter period, I would be happy to remove the 
traction in two weeks. : 

In a study of the fractures of the hand which I made some years ago, 
we found that the longest and most disabling group of injuries were not 
of the metacarpals but were of the proximal phalanges. 

The third thing which he did not bring out, and which I want to call to 
your attention, is that the x-ray evidence which you have following such 
an injury as he has described here is often misleading. Long after the patient 
has clinical union the x-ray shows the line of fracture. I believe that studies 
have shown that the patient, after clinical union is obtained, has lack of 
x-ray union as many months as it took weeks for him to obtain clinical 
union; that is, if the patient has solid bony union clinically in six weeks, it 
will take six months to show it in the x-ray. 

Therefore, using the x-ray as a guide, I think it is very dangerous, and 
the traction should be removed as early as you safely can, and I am sure 
our results will be correspondingly better. 

PRESIDENT PENBERTHY: Thank you, Dr. Marble. Is there any further 
discussion of this paper? 

GeorceE W. Bancrort (New York): I did not see how the hook went 
in without penetrating the dorsal tendon. Does it penetrate the dorsal 
tendon in the distal phalanges? 

Tuomas B. QuiGLey (closing): It does not, Dr. Bancroft. The tendon 
normally inserts at the proximal end of the middle phalanx. Occasionally, 
it will extend up further, in which case the hook does split it, but it does not 
interfere with activity. 

GeorGE W. Bancrort: You put it in the proximal, too? How do you 
avoid the tendon? 

Tuomas B. QuiGcLey: We never put in it the proximal, always in the 


middle phalanx. 
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CAUSES OF DEATH IN BATTLE CASUALTIES 
REACHING HOSPITALS 
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AND 
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OSPITAL battle casualty mortality rate tends to vary in- 
versely with battlefield mortality rate. Approximately ten 


times as many men die on the battlefield or on the way to a 
hospital, as die after reaching a hospital. The more accessible the 
hospital the higher will its mortality rate be. Table 1 gives statistics 
on the 91,631 American soldiers who were killed, wounded or 
injured in action in Italy between January 1, 1944 and May 2, 
1945. It is noted that while 16,648 died on the battlefield, only 
1,631 died in a hospital. These 1,631 cases comprise only 8.9 per cent 
of all the deaths. At Anzio, where all hospitals were quite accessible, 
16 per cent of all battle casualty deaths occurred in hospitals. The 
hospital mortality rate at Anzio was 5.7 per cent.! Later tables show 
that the hospital mortality rate for the whole period was only 
2.59 per cent. 

Figures on 5th Army casualties are given dating from January 1, 
1944, rather than from September 10, 1943, the date of the invasion 
of Italy, because beginning January 1, 1944, the surgeon requested 
submission of a complete clinical report and autopsy record on every 
battle casualty who died in Fifth Army Hospitals. Reports on 1,411 
of the 1,631 deaths were received in time to be used in a study of 
hospital battle casualty deaths. Machine record methods were used 
in making the study. Study of the cases and a primary recording of 
these data consumed the entire time of one of us (JWC) for a period 
of a little over three months. The other of us studied each case and 
checked the recorded data. Each item was carefully weighed, 
matters calling for opinion were discussed and all questionable data 
were recorded as questionable. Transmission of the recorded data to 
machine records cards and assembling the data in a three volume 
preliminary report? consumed the entire time of both of us and a 
large clerical staff for two more months. The 1,411 cases studied 

184 


| 


SNYDER, CULBERTSON—BATTLE CASUALTIES 185 


may be assumed to be truly representative of the total of 1,631 who 
died in Fifth Army Hospitals. In addition to the 1,411 cases who 
died in hospitals, the records of thirty-nine who were dead on arrival 
at hospitals were included in the study. Table 11 shows the number 
of cases studied in each of four periods, and the number in which 


TABLE I 
FIFTH ARMY AMERICAN CASUALTIES* 
I JANUARY 1944 TO 2 MAY 1945 


Number % 
Killed in action or died before reaching a hospital................ 16648 | 18.17 
Wounded or injured in action, returned to duty without hospitaliza- | 
Wounded or injured in action, admitted to a hospital and lived... .| 61393 67.00 
Wounded or injured in action, admitted to a hospital and died....| 1631 1.78 


* Does not include missing in action. Data derived from Adjutant General’s figures on 
killed in action, died of wounds, and wounded in action; and from MTOUSA M.D. 


Form 86 F. 
TABLE II 


POST MORTEM STUDIES BY PERIODS 
AMERICAN BATTLE CASUALTY DEATHS REPORTED BY FIFTH ARMY HOSPITALS 


Jan-Mar | Apr-Jul | Aug-Dec | Jan-May Total 
1944 19044 19044 1945 
Number of deaths studied........ 529 482 284 155 1450 
Number with gross autopsy re- 
Percentage with gross autopsy re- 
32.3 52.7 63.4 82.6 50.6 
Number with microscopic sections 
37 119 99 04 349 
Percentage with microscopic sec- 
eee 7 24.7 34.9 60.6 24 
Percentage of gross autopsies with 
microscopic sections reported.. . 21.6 46.9 55 73.4 47.6 


autopsy reports were available. It will be noted that gross autopsy 
reports were available on a little better than 50 per cent of all the 
deaths studied. It may also be noted that in the last period, or 
during 1945, autopsies were performed on 82.6 per cent of those who 
died in hospitals. Most of these autopsies had to be performed by 
the operating surgeons. Those of you who are familiar with the work 
a surgeon must do in a forward hospital during an offensive will 
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realize fully what a tribute this record is to the scientific zeal of the 
surgeons working in Fifth Army Hospitals. 
TABLE III 


FIFTH ARMY HOSPITAL AMERICAN BATTLE CASUALTY DEATHS AS RELATED TO HOSPITAL 
ADMISSION, ANESTHESIA AND SURGERY * 


Cases | Percentage 


Dying on admission (lived less than 1 hour)................. 74 | 45.24 
Died before anesthesia (excludes those dying on admission)..... 337. | 23.88 
Died during anesthetic 16 | 1.13 
* Based on a study of 1411 cases out of a total of 1631 occurring January 1, 1944 to 
May 2, 1945. 
TABLE Iv 


PERCENTAGE OF DEATHS IN HOSPITAL BATTLE CASUALTY ADMISSIONS* 


Jan— | Apr- | Aug- | Jan- | 
Mar. | July Dec. | May | Total 


1944 | 1944 | 1944 | 1045 
Percentage dying before anesthesia......... | 1.39 | 0.68 | 0.44 | 0.44 | 0.752 
Percentage dying during anesthesia or sur- | 
0.211 | 0.141 | 0.171 | 0.165 | 0.167 
Percentage dying after anesthesia or surgery! 2.34 1.52 1.44 | 1.435 | 1.671 
Total percentage dying in hospital... conte 3-904 | 2.34 | 2.05 2.04 | 2.59 


* Based on study of 1411 American battle casualty deaths reported by Fifth Army 
Hospitals January 1, 1944 to May 2, 1945. 


Table 111 shows the deaths as related to hospital admissions, 
anesthesia and surgery. With experience and improvement in the 
preparation of battle casualties for surgery, the percentage of those 
dying before anesthesia decreased throughout the period covered in 
this report. Likewise, there was a very slight increase in the number 
of those who died during anesthesia or surgery. However, Table tv 
showing percentages based on the number of hospital battle casualty 
admissions shows not only a reduction in the percentage of those 
dying before anesthesia, but likewise a decrease in the percentage of 
those dying during anesthesia or surgery and in the percentage of 
those dying after anesthesia. The hospital battle casualty mortality 
rate is influenced not only by its proximity to the battle-front, but 
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also by the quality of the care administered the wounded who reach 
it alive. 


TABLE V 
DISTRIBUTION OF DEATHS STUDIED BY PRINCIPAL WOUND GROUPS 


Number of | Percentage of 

Cases Deaths Studied 
Lower extremity, with bone involvement.............. 114 7.8 
Unclassified, multiple wounds........................ 114 | 7.8 
Combined intra-abdominal & intrathoracic............ 59 4.1 
Lower extremity, soft tissue only..................... 31 22 
Intraspinal (i.e., intravertebral)...................... 27 1.9 
Upper extremity, with bone involvement.............. 10 0.7 
Maxillofacial, with bone involvement................. 3 0.6 
Upper extremity, soft tissue only..................... 4 0.3 


Table v shows the distribution in principal wound groups of the 
deaths studied. The number of cases in each group and the per- 
centage it comprises of the total deaths are given. It was found that 
in only 33.3 per cent of the deaths studied were the wounds limited 
to one of the wound groups listed in this table. Sixty-six and seven 
tenth per cent had wounds involving multiple regions of the body. 
Many of the 33.3 per cent had multiple wounds, but they were 
limited to one of the regions listed in Table v. This table may be 
compared with Table v1, which shows the distribution of wounds 
among all battle casualties admitted to Fifth Army Hospitals 
during the perid of 1st of August, 1944, to May 2, 1945. It also 
shows the mortality rate for each of the principal wound groups. It 
may be seen that intra-abdominal wounds comprise only 2.84 per 
cent of battle casualties admitted to hospitals, but 20 per cent of 
them die and these comprise 28.1 per cent of all hospital battle 
casualty deaths. Table vit shows that intra-abdominal, intra- 
thoracic, thoracoabdominal, combined intra-abdominal and intra- 
thoracic and intracranial wounds comprise only 11.08 per cent of 
hospital battle casualty admissions and yet they account for 76.8 
per cent of all hospital battle casualty deaths. 
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While all battle casualties who died may be said to have died of 
their wounds, this has been deemed inadequate in this study of 
1,450 battle casualty deaths. An immediate or precipitating cause 
of death has been named in all cases in which it could be deter- 
mined. Table vu shows the immediate cause of death in the 1,450 
cases studied. In 303 of the 1,450 deaths studied, the immediate 
cause of death was listed as “Undetermined Unclassified.” In this 
group it was felt that the data was insufficient or the evidence too 
confusing to permit a definite determination of the cause of death. 
Table 1x shows the distribution of these cases by principal wound 
groups. 

TABLE VI 


DISTRIBUTION BY PRINCIPAL WOUND GROUPS OF AMERICAN BATTLE CASUALTIES ADMITTED 
TO FIFTH ARMY HOSPITALS* 


Percentage of | Percentage That 
All Battle Casu-| Died in Each 
alty Admissions Group 


Thoraco-abdominal plus combined intra-abdominal 


Lower extremity soft tissue and bone............. | 9.35 1.74 
Lower extremity soft tissue only..................| 32.48 0.25 
Upper extremity soft tissue and bone............. | 6.25 0.28 
Upper extremity soft tissue only..................| 19.30 0.02 
Maxillofacial soft tissue only.....................| 4.68 0.29 
Maxillofacial bone & soft tissue..................| 1.22 | 1.50 


*Data based on reports of 22,246 wounded admitted to Fifth Army Hospitals 
August 1, 1944 to May 31, 1945. 


Shock was named as the immediate cause of death in 523 of the 
1,450 cases. We have elected to include the uncorrected state of 
shock as an immediate or precipitating cause of death along with 
other more specific or standard diagnoses. The cases which are listed 
as having shock as the immediate cause of death are those in which 
there was good evidence of peripheral circulatory failure initiated 
by the initial trauma and hemorrhage and perpetuated by trauma 
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TABLE vil 
DATA ON INTRA-ABDOMINAL, INTRATHORACIC AND INTRA-CRANIAL WOUNDS IN ARMY 
HOSPITALS 
Percentage of* | Percentage off 
Battle Casualty | Battle Casualty 
| Admissions Deaths 
Thorace abdominal plus combined intrathoracic and | | 
Intra-cranial............... | 1.95% 20.5% 
| 


* Data based on reports of 22,246 wounded during period of 1 August, 1944 to 31 


May, 1945. 
t Data based on study of the records of 1450 battle casualty deaths reported by 


Fifth Army Hospitals 1 January, 1944 to 2 May, 1945. 


TABLE VIII-A 
IMMEDIATE CAUSE OF DEATH IN 1450 BATTLE CASUALTY DEATHS REPORTED BY FIFTH 
ARMY HOSPITALS 


Neural (brain) trauma &/or intracranial hemorrhage or clot........ 213 
Tracheo-bronchial obstruction, aspirated vomitus.................. II 
Tracheo-bronchial obstruction, blood and mucous................. II 


TABLE VIII-B 
IMMEDIATE CAUSE OF DEATH IN 1450 BATTLE CASUALTY DEATHS REPORTED IN FIFTH 
ARMY HOSPITALS 


Respiratory obstruction above 3 

2 
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TABLE VIII-c 


IMMEDIATE CAUSE OF DEATH IN 14450 BATTLE CASUALTY DEATHS REPORTED IN FIFTH ARMY 


HOSPITALS 
Intracranial blast and other trauma...........................000. 2 
Pulmonary blest and other trauma... 2 
Respiratory failure, cause undetermined.......................+.4-: I 
I 


TABLE VIII-D 


IMMEDIATE CAUSE OF DEATH IN 1450 BATTLE CASUALTY DEATHS REPORTED IN FIFTH ARMY 


HOSPITALS 
Thoraco-abdominal trauma, 
Other intra-abdominal 2 
I 
Undetermined thoracic 12 
Undetermined intra-abdominal condition........................ 4 
Undetermined abdominal wall condition......................... I 
Undetermined intracranial I 
TABLE Ix 


LOCATION OF PRINCIPAL WOUND IN THOSE CASES IN WHICH THE DIAGNOSIS WAS UNDETER- 
MINED UNCLASSIFIED IN 14450 AMERICAN BATTLE CASUALTY DEATHS REPORTED BY 


FIFTH ARMY HOSPITALS 


Number of 
Cases 
Upper extremity, bone and soft tissue...................-2.-000-- 5 
4 
Lower extremity, bone and soft tissue.....................0eeeeee 25 
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and hemorrhage with or without the added shock producing factors 

of cardiorespiratory embarrassment, gross contamination of peri- 

toneal or pleural cavities, or early sepsis, or any combination of 

these factors. Over half of the 423 cases so listed died before or 

during surgery. Table x presents data on the etiological factors in 
TABLE x 


DATA RELATIVE TO HOSPITAL ADMISSION, ANESTHESIA, SURGERY AND ETIOLOGY IN THE 
523 CASES* IN WHICH THE IMMEDIATE CAUSE OF DEATH WAS SHOCK 


Died 
' Dyin Di urin i 
Dead ying | Subse- 
on before | Anes- | during 
on quent to| Total 
; Admis- | Anes- | thesia | Primary] 5 . 
Arrival Primary 
sion | thesiat | Induc- | Surgery 
Surgery 


Etiology of shock: 
Trauma and hemor- 
eee 15 35 71 o 10 53 184 
Contamination or 
sepsis plus trauma 
and hemorrhage. . I 2 10 3 11 93 120 
Cardiorespiratory 
embarrassment 
plus trauma and 
hemorrhage plus 
contamination or 


I I 10 o 12 48 72 
Cardiorespiratory 
embarrassment 
plus trauma and 

hemorrhage...... 8 17 44 3 15 60 147 

visions 25 55 135 6 48 254 523 


* 36.1% of 1450 American battle casualty deaths reported by Fifth Army Hospitals 
January 1, 1944 to May 2, 1945. 


t Excludes dead on arrival and dying on admission. 
these cases of shock and also data as to the time the death occurred 
in relation to admission, anesthesia and surgery. No effort was made 
to separate the factors of trauma and hemorrhage, as both occur in 
varying degrees and proportion in every battle casualty. In thirteen 
cases recurrent or delayed abdominal hemorrhage was a factor. In 
the 254 cases who are listed as dying of shock after primary surgery 
only forty-three lived more than twenty-four hours after the 
operation. 

In addition to the 523 cases listed as dying in shock there were 
740 other cases in which shock was a contributory or associated con- 


| 
| 
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dition. There was no evidence of shock in only 177 of the 1450 
deaths studied. It is not within the province of this report to discuss 
in detail the etiology of shock. However, it should be stated that 
clinical experience and laboratory investigations demonstrated that 
loss of whole blood was the most important factor in the vast major- 
ity of battle casualties in shock. The amount of blood lost was far 
in excess of previous estimates. In 1945 whole blood was given to 
40.6 per cent of the battle casualties admitted to Fifth Army Hos- 
pitals at a rate of 2.52 pints per casualty transfused.* Many casual- 
ties were given as much as six or eight pints of blood and a few even 
more in the first twenty-four hours after their admission to the 
hospital. Plasma loss per se was found only in burns, crush injuries, 
gas gangrene, sepsis and gross contamination of the peritoneal or 
pleural cavities.** In the latter two categories plasma loss was often 
less than whole blood loss. Inasmuch as blood was not available 
except in exceptional circumstances at battalion aid, collecting and 
clearing stations, some of the most severely wounded casualties, 
or those in the most severe grade of shock from their wounds, were 
often given large quantities of plasma to render them transportable 
to the hospital. These casualties were frequently again in severe 
shock by the time they arrived at the hospital and further resusci- 
tation was complicated because the remaining blood in their vascular 
tree was well diluted with plasma. 

Among contributing factors in shock deaths are the following: 
(1) The use of large quantities of plasma to combat lowered blood 
volume when the loss has been of whole blood. (2) Unrecognized 
and/or uncontrolled continued bleeding. (3) Inadequate or poorly 
timed blood replacement with whole blood. (4) Delayed surgery in 
those cases in which there has been gross contamination of peri- 
toneal and pleural cavities with contents of the gastrointestinal 
tract, or in which sepsis is developing. (5) Failure to recognize 
and/or control factors leading to cardiorespiratory embarrassment. 
(Included in this group are hemothorax, pneumothorax, cardiac 
tamponade, tracheobronchial obstruction from blood or mucous, 
painful chest wall wounds and gastric dilatation.) (6) Failure to 
control pain by morphine, novocaine nerve block, proper splinting 
of painful extremity wounds and timely surgery. 

Table x1 deals with the twelve leading causes of death, giving the 
percentage each comprises of the total deaths in the four periods 
studied. Neural trauma and/or intracranial hemorrhage or clot is 
second on the list and the immediate cause of death in 213 cases. 
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The relative importance as lethal factors of the brain damage pro- 
duced by the missile and the damage produced by an expanding 
intracranial hematoma was often difficult to determine. It seemed 
unwise, considering the information available and our qualifications 
to evaluate it, to attempt to separate these cases into two groups. 
It may be mentioned here that only fifteen cases in which the prin- 
cipal wound was intracranial were listed as dying of shock. In 171 
additional cases neural trauma and/or intracranial hemorrhage or 
clot was listed as a contributory or associated condition. 


TABLE xI 
THE LEADING CAUSES OF DEATH IN 1450 BATTLE CASUALTY DEATHS, SHOWING PERCENTAGE 


DISTRIBUTION BY PERIOD 
Jan- Apr- Aug- Jan— | Jan-44 
Mar. July Dec. May thru 
1944 1944 1944 1945 | May-45 
Total Cases| 529 482 284 155 1450 
34.6% | 40.3% | 32.0% | 35.5% | 36.1% 
Neural trauma &/or_ intracranial 
hemorrhage of clot................ 12.3 13.7 15.8 23.2 14.7 
ae. | 6.7 4-5 4-5 
Clostridial myositis................. G4 | 23 1.4 0.6 3.5 
Thrombotic embolism............... 0.9 2.5 0.4 1.3 1.4 
Tracheo-bronchial obstruction aspir- 
Tracheo-bronchial obstruction, blood 
0.2 0.8 1.1 1.9 0.8 
Cerebral ischemia................... 0.4 0.2 0.7 1.9 0.6 
64.3% | 73.9% | 79.7% | 85.1% | 73-5% 


Third in the list of causes of death is nephropathy. This category 
includes all those cases in which the cause of death was known to be 
due to a lower nephron nephrosis or pigment nephropathy. Included 
in this group are a few cases in which mismatched blood transfusions 
produced the lesion. Also included are a few cases in which sul- 
fonamides were rather definitely the etiological agent. In the vast 
majority of cases, however, neither of these factors could be defi- 
nitely named as the cause of the nephropathy. A great deal of work 
was done on this problem by the Commission for the Study of the 
Seriously Wounded organized by Col. E. D. Churchill and headed 
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by Lieut. Col. F. A. Simeone. Their extensive investigations would 
tend to indicate that neither blood transfusion nor sulfonamides are 
directly responsible for most of the cases but that some other 
factor, or factors, dependent upon a severe degree of shock over a 
long period of time was responsible.® For a time there was a tendency 
to limit the quantity of blood given the battle casualty in shock 
because of the fear of this complication. However, it was soon 
apparent that some lives would be lost from shock if the amount of 
blood used were restricted. The general feeling in the latter months 
of the war was that in shock due to lowered blood volume from whole 
blood loss whole blood replacement should be carried out as rapidly 
and as completely as possible regardless of the quantity of blood 
necessary to accomplish this purpose. The giving of low titer* 
Group O blood to Group A recipients was thought for a time to bea 
factor. Subsequent investigations failed to confirm this suspicion. 
The number of cases in the various blood groups, paralleled the 
normal incidence. One case, a patient of Major James M. Mason 1n, 
suffered a left thoracoabdomimal wound which necessitated removal 
of the spleen and of the left kidney. This Group A recipient received 
5,500 cc. of low titer Group O blood before and during his surgery. 
There were no complications in his one remaining kidney, and he 
made an uneventful recovery. 

Peritonitis was fourth im the list of the causes of death. In study- 
ing Table x1 one sees that it comprises a larger percentage of the 
total deaths in the second and third periods covered by the study. 
This apparent increase can be explained im part by the reduction in 
mortality from Clostridial myositis, extremity wounds and unclassi- 
fied wounds im the course of the four periods covered by the study. 
The apparent increase may also be attributed in part to the increase 
in the number of postmortem examinations so that peritonitis was 
more frequently recognized in the latter months. 

Fifth in the list of causes of death is Clostridial myositis. In the 
first period under study Clostridial myositis accounted for 6.5 per 
cent of all deaths. This represented 0.28 per cent of all battle 
casualty admissions. In the Jast period these figures had fallen to 
0.6 per cent of all deaths and only 0.094 per cent of battle casualty 
admissions. There were a number of factors operative in this reduc- 
tion of mortality from gas gangrene. The educational program con- 
cerning Clostridial myositis and study of the problem conducted by 


* Group O blood in which anti A and anti B agglutinins are present in a titer of less 
than 1 to 64. 
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Maj. Floyd Jergesen and Lieut. Col. F. A. Simeone are probably 
chiefly responsible. Other factors are, more complete surgery on all 
wounds, the more liberal use of blood and the advent of the exten- 
sive use of Penicillin. With this reduction in mortality from Clos- 
tridial myositis or gas gangrene came a corresponding reduction in 
the incidence of the infection. 

Pneumonia ranked sixth in the list of causes of death. The only 
striking variation in mortality from pneumonia is in the April 
through July 1944, period in which pneumonia comprised only 
1.2 per cent of the deaths studied as compared to the average of 
3.4 per cent for all four periods. It is the only one of the four periods 
which did not include winter months. 

Attention is directed to the incidence of fat embolism. This 
diagnosis was not recorded except when microscopic reports indi- 
cated large amounts of fat in the pulmonary sections and the record 
indicated a clinical behaviour justifying the diagnosis. We were not 
aware of the comparatively large incidence of fat embolism until 
Lieut. Col. Tracy B. Mallory called our attention to the incidence 
of this complication. He reported the finding of fat globules in Jung 
sections in nearly all cases in which there had been a fracture of a 
bone incidental to a wound. The finding of fat in Jung sections was 
not regarded as significant unless the fat was present in large 
quantities. In addition to the twenty-seven patients who are listed 
as dying of fat embolism there were twenty-two others in which the 
diagnosis of fat embolism was evident but in which it was listed as a 
contributory condition rather than the immediate cause of death. 

Thrombotic embolism ranks eighth in the list of the causes of 
death. There are only twenty cases in all in which this complication 
was assigned as the immediate cause of death. Three of these oc- 
curred in the last two periods covered by the report. An effort was 
made to prevent deaths from thrombotic embolism by early recog- 
nition of phlebothrombosis in the lower extremities and by prophy- 
lactic ligation of the superficial femoral vein or common iliac vem 
in these cases. Thrombotic embolism was particularly common in 
cases of Clostridial myositis. In those cases in which clots were 
found in the veins at the level of amputation for Clostridial myositis, 
it became common practice to do a ligation above the clot as a pro- 
phylactic measure. Some of the early deaths that occurred in 
patients with gas gangrene occurred after symptoms of the disease 
itself had disappeared and thrombotic embolism developed as a late 
complication. 
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Sixteen deaths in all were attributed to spinal cord trauma. In 
nearly all of these a high cervical lesion was present. 

Tracheobronchial obstruction from aspirated vomitus and blood 
and mucous contributed twenty-two deaths in all. Tracheobronchial 
obstruction from aspirated vomitus was quite common in all sorts 
of wounds. Early in the campaign it became routine to pass a naso- 
gastric tube on all those with abdominal wounds. This later was 
extended to chest wounds and before the end of the war there were 
many who had the feeling that a nasogastric tube should be passed 
in all patients who had been in shock. When aspiration of vomitus 
occurred, bronchoscopic aspiration was done in most cases. 

Tracheobronchial obstruction from blood and mucous occurs not 
only with chest wounds but frequently in head wounds, maxillofacial 
wounds and cervical wounds. The importance of repeated tracheal 
aspirations with a tracheal catheter became common knowledge. 
In those cases which could not be controlled by cough or tracheal 
catheter, bronchoscopic aspiration was performed. 

Cerebral ischemia was assigned as the immediate cause of death 
in eight cases. In all of these cases there was a laceration of one of the 
carotid vessels. Cerebral damage due to cerebral ischemia resulting 
from prolonged shock was conspicuous by its absence. 


SUMMARY 


Data are presented on the number of men dying on the battle- 
field as compared to those who die after they reach a hospital. The 
inverse variation in these two figures is demonstrated. Data are 
then presented on 86.5 per cent of all the American battle casualty 
deaths occurring in Fifth Army Hospitals in Italy from January 1, 
1944, to May 2, 1945. A classification of these cases as to location 
of principal wounds and as to immediate cause of death is made. 
The importance of shock, neural damage, kidney complications, 
lung complications, embolism and other factors as immediate or 
precipitating causes of death is elaborated. 
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DISCUSSION 


RonaLtp N. Apams (Boston): Dr. Snyder’s very comprehensive 
paper certainly covered a lot of territory, much of which would be open 
for further fruitful discussion. I will confine myself to one point only. I am 
sure if he had had the time he would have spoken further on pigment 
nephropathy. It might be of interest to you to let you have the clinical side 
as we saw it working in the field hospitals overseas. 

First of all, it was a new clinical entity to us. These patients, very 
seriously injured, would get by their operative phase and in three or four 
days would develop an anuria, death occurring four or five days later. 
Remember that when we were working we did not have the benefit of some 
of the knowledge we now have of this state, which I believe was first ably 
written upon by Dr. Bywaters and his group in England studying the 
crush syndrome of patients injured in air raids there. Since that time a 
voluminous literature has grown up on this particular phase of the subject. 

We were presented with these patients and the new clinical entity that 
we didn’t know a thing about and we were called upon to treat these 
patients. In 1943, of course, we were conversant with the sulfa drugs and 
the reactions to them. First of all, the toxic and perhaps allergic state with 
edema of the tubules and consequent aneuria. Also, of course, the mechan- 
ical factor of a blocked renal pelvis due to a crystalluria. 

We imagined these patients were suffering from this particular trouble, 
since all the patients routinely had sulfadiazene therapy. We studied our 
patients from this point of view. Many patients developed crystalluria who 
never got into trouble at all. Some of the anuric patients we did have, 
were sent on to evacuation hospitals and general hospitals for further 
study, the kidney pelves washed out, and in surprisingly few instances 
was a really blocked ureter ever found. 

So we turned our attention to the factor of blood. These patients, of 
course, had large quantities of blood. Much of it was several days old, I 
should say on the average the blood was ten to fourteen days old when 
we used it. Part of it may have been partially hemolyzed and later on, as 
we studied the blood, we found some bacteria from contaminants and 
therefore we wondered if we were giving too much blood to these patients 
and thus multiplying the possibilities of blood reaction. 

We had a blood study conducted by doctors from the Fifth General 
Hospital and they came to our field hospitals and saw these patients and 
checked up scientifically on the blood which we were giving them. Their 
report was that we were using too little rather than too much blood for 
these badly shocked patients. Furthermore, while we did get some reactions 
to the blood, there were relatively very few deaths actually attributable to 


blood reaction. 
Therefore, we turned our attention to some other phase of this problem 
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and we thought that by alkalizing our patients we would get them away 
from this syndrome of anuria. We would give soda bicarbonate by mouth 
and calcium lactate intravenously and although we put some of our 
patients on the verge of alkalosis with muscle spasm and all that goes with 
it, we seldom succeeded in getting the urine alkaline. We found that it 
made very little difference to our patients eventually whether they were 
alkalyzed or not, as far as death from this pigment nephropathy was 
concerned. 

At the end of the war we have the excellent studies of Tracy Mallory 
in the pathological end of this particular problem, not yet published, but 
I heard him speak on the subject, about a month ago and certainly it has 
been studied extensively in the British and Australian armies. We have a 
fairly detailed knowledge of the pathological problems involved. 

At the present time our clinical experience has not told us what we can 
do to avoid this very painful and highly mortal syndrome. I hope that in 
the next few years perhaps we can find something more to combat its 


devastating effects. 


ABDOMINAL TRAUMA 


Pat R. Imes, M.D. 
LOUISVILLE, KENTUCKY 


BDOMINAL injuries, although not uncommon in civilian 
practice, are of such greater frequency in warfare that a 
considerable and worthwhile experience with them may be 

gained. The mere fact that the commonest etiological agent is a 
shell fragment in war, rarely seen in civilian experience, is of no 
great consequence since the pathology, management and prognosis 
do not differ in essential respects regardless of the causative agent. 
Neither can data from war wounds of the abdomen be discredited, 
in their application to civilian practice, because of such factors as 
time-lag and battle field contamination since they, too, are rela- 
tively unimportant. 
TABLE 1 


CAUSATIVE AGENT AND RELATIONSHIP TO MORTALITY IN 393 CASES WITH ABDOMINAL 
INJURY ADMITTED TO AN EVACUATION HOSPITAL 


Wounding No. Incidence | Mortality 
Cases Per Cent | Per Cent 


66 


Mine fragment 
Bomb fragment 
Stab Wound 

. Subparietal 15 


This report is based on an experience in an Evacuation hospital 
during the Italian campaign and, after the end of the war, a compre- 
hensive review of abdominal surgery in the Mediterranean Theatre. 
The Evacuation hospital series consisted of 412 cases with abdom- 
inal wounds of sufficient severity to require laporotomy, 358 of 
which have been previously reported.2 The review for the most 
part consisted of 3,154 cases cared for by the 2nd Auxiliary Surgical 
Group which was composed of surgical teams working chiefly in 
Field hospitals. 

Time-lag. As shown in Table 1, there is little to indicate any 
great influence of the time interval between wounding and oper- 
ation on the mortality rate. Certainly there is no “golden period” 
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for the care of abdominal injuries. It is well recognized, however, 
that patients do not withstand profound shock for many hours and 
to be effective, anti-shock measures must be instituted early. The 
important time interval therefore, appears to be from the beginning 
of shock to its’s alleviation. Random selection of records of eighty- 
four first priority cases revealed they received their first plasma 
infusion within 2.3 hours from time of injury; in 60 per cent of this 
group that interval was one hour or less. Thus, effective anti-shock 
measures were instituted earlier in war 11 than in previous wars 
and were undoubtedly a major factor in the improved results from 
surgical therapy. 


TABLE II 
RELATIONSHIP OF TIME-LAG TO MORTALITY 
Auxiliary Surgical Evacuation Hospital (337 Cases with 
Group (Chunn and Abdominal Injury) 
Time Interval | Hauver) 1222 Cases 
(Wounding to} with Wounds of Cases with Hollow 
Operation in Colon or Rectum Visceral Perforation 
Hours) 
Mortality Mortality Mortality 
Per Cent Per Cent Per Cent 
o-6 336 31.3 69 18 31 22 
6-12 575 37-4 141 22 65 35 
12-18 168 38.7 64 23 27 30 
18-24 66 30.3 41 10 21 14 
24-48 65 38.5 40 10 9 II 
48- 12 25.0 22 31 13 46 
Resuscitation. Since shock is so commonly associated with 


abdominal injuries and is the greatest single factor in the cause of 
death, it’s recognition and treatment before operative procedures 
are undertaken is imperative. Concealed hemorrhage and extensive 
peritoneal contamination greatly aggravate shock and render it’s 
evaluation difficult. It is a common observation that patients with 
extensive fecal contamination of the peritoneum exhibit a peculiar 
lack of response to measures of resuscitation. 

Resuscitation consists for the most part of a restoration of the 
circulating blood volumn by giving infusions of whole blood and 
plasma. It is generally appreciated that whole blood is more effica- 
cious than plasma. The latters principal use was in the Aid Stations 
where whole blood infusion was impractical. In Table 111 is shown 
the replacement therapy as used in a series of cases, reported by 
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Towery,’ with varying degrees of shock and the mortality as related 
to shock. 

The admission blood pressure serves as a criterion for the speed 
‘with which blood replacement is started and the amount given 
largely depends on the patients response. A stabilized blood pressure 
of 100 mm. of mercury is highly desirable and not uncommonly two 
or three thousand cc. of blood are given to obtain it. Occasionally 
there is no such satisfactory response particularly in those patients 
with massive intra-abdominal hemorrhage and an extensive fecal 
peritoneal contamination. In such cases operative measures are 
carried out without further delay simultaneously with further blood 
replacement. 

TABLE III 


SHOCK, IT’S TREATMENT AND RELATIONSHIP TO MORTALITY IN 957 CASES WITH 
GASTROINTESTINAL PERFORATIONS (TOWERY)? 


Admission Replacement Therapy (in cc.) 
Average 


Time—Lag 
in Hours. Preoperative |During Surgery Total 
(Wounding 


Systolic 
Blood 
Pressure 
(mm of 


Mercury) to Operation) Plasma} Blood | Plasma} Blood | Plasma} Blood 


0-40 140 10.8 713 1745 | 311 1617 | 1024 | 3362 | 66.4 
41-70 121 10.7 687 | 1271 | 311 1278 988 | 2549 | 50.4 
71-100 | 250 11.6 602 873 | 261 1063 863 | 2036 | 38.0 
101-120 | 446 10.4 492 619 | 178 962 670 | 1581 | 18.1 


Early in our experience many patients with a satisfactory pre- 
operative blood pressure were subjected to surgery without previous 
replacement therapy. Not uncommonly there occurred a sharp fall 
in the blood pressure after the operation was underway, which 
always occasioned considerable disturbance in starting ‘an infusion 
and often unduly hurried the operative procedure or made it’s 
completion impossible. The latter was responsible for overlooking 
bowel perforations i a few instances and for many postoperative 
incidents resulting from the hurried and defective technic. 

Emptying the stomach by use of a nasogastric tube facilitates 
resuscitation as well as the operative procedure. It is also an im- 
portant measure in the prevention of pulmonary complications 
arising following aspiration of vomitus during anesthesia. 

Examination. As the general condition of the patient permits 
a. careful appraisal of the abdominal injury is made. Particular 


No. 
Cent 
| | 
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attention is paid to the location, character and extent of the wounds. 
As regards penetrating wounds of the abdomen, it is noteworthy 
that 20 per cent were so located as to involve the thorax, and 10 per 
cent the buttocks. Too, the likelihood of subparietal wounds must 
always be considered. There were fifteen instances of subparietal 
injuries in the E.H. (Evacuation Hospital) series of 412 cases. 

Abdominal tenderness and rigidity usually mdicate peritoneal 
irritation from either blood or intestinal contents. Those findings 
are not uncommonly observed, however, in injuries involving only 
the thorax, abdominal wall, spine or bony pelvis. Audible peristaltis 
on auscultation is highly indicative of an intact peritoneum; it’s 
absence, however, isn’t as reliable an indication of peritoneal 
penetration. 

Routine urinalysis often yields a clue to an otherwise unsus- 
pected injury of the urmary tract. Similarly, examination of the 
rectum is a most worthwhile measure in detecting injuries of that 
viscus. 

When the patients condition permits, roentgen examination Is 
made in both A-P and lateral projections. The finding and locali- 
zation of a foreign body is of great aid in determining whether or 
not there is actual peritoneal penetration and if so, what viscus is 
involved so the operative procedure may be planned accordingly. 
The finding of free gas in the abdominal cavity is a well recognized 
indication of gastrointestinal perforation. 

Operability. The Theatre policy was such that every casualty 
which survived a few hours intensive resuscitation was given the 
chance for recovery that surgery afforded. The acceptance of all 
risks necessarily contributed to the operative mortality rate, which 
was essentially that of the hospital death rate. This policy is an 
important consideration in the comparison of operative mortality 
rates with other reported experiences in which it did not obtain. 

In the E.H. series of 412 cases there were eight deaths before 
operation could be undertaken, an operability rate of 98 per cent; 
in an A.S.G. (Auxillary Surgical Group) series’ of 547 cases there 
were thirty-six without surgery, an operability rate of 94 per cent. 

Anesthesia. Ether is the anesthetic agent of choice and it’s 
administration with a closed system through an endotracheal tube 
is highly desirable. That manner of administration permits an unin- 
hibited respiratory exchange, facilitates upper abdominal procedures, 
permits easier turning of the patient for the care of back and ex- 
tremity wounds, permits the use of positive pressure for the care of 
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associated thoracic injuries, and reduces the likelihood of aspiration 
of foreign material as well as permitting frequent removal of tracheo- 
bronchial secretions by catheter aspirations. 

Operative Approach. The following factors determine the plac- 
ing of the incision: (1) Probably intra-abdominal injury. (2) The 
site of missile wounds. The operative incision should be removed 
from those wounds. (3) A coexisting chest myjury often makes a 
transthoracic approach desirable. (4) Preservation of neurovascular 
structures in the abdominal wall often determines the type of in- 
cision in instances in which other considerations are equal. (5) 
Preservation of a portion of the abdominal wall well away from the 
primary incision through which, if required, an injured segment 
of colon may be exteriorized. 

Vertical abdominal incisions, mid-line or paramedian have 
obvious advantages particularly if the extent of the intra-abdominal 
injury is unknown. Subcostal and transverse incisions afford ex- 
cellent exposure of the upper abdominal quadrants but make difficult 
the use of the lateral abdomimal wall for well removed secondary 
incisions for exteriorization of a colonic segment. Transthoracic 
approach not only permits thorough care of associated chest in- 
juries, but affords greater facility for the care of upper abdominal 
and diaphragmatic injuries. 

Visceral Involvement. The mortality rate from abdominal 
wounds is directly proportional to the extent of visceral imyjury. 
The number of viscera involved is admittedly not an altogether 
accurate index of the extent of the injury, but im practice it is 
representative. Of 330 cases of the E.H. series, 30 per cent had 
multiple visceral injuries with a mortality rate of 40 per cent; whereas 
In 70 per cent with a single viscus involved the rate was 10 per cent. 
As shown in Table tv, that relationship is apparent for each viscus. 
In the larger A.S.G. series® there was a progressive rise in the mor- 
tality rate for each additional viscus mjured. 

Operative Management of Specific Visceral Injuries. Most 
wounds of the stomach permit closure by simple suture. In seven 
instances of the A.S.G. series the wounds were so extensive that 
resection was done. 

Duodenal injuries require mobilization of the viscus so that 
repair can be accurately affected without too great tension resulting 
on the suture lines. Failure to adequately mobilize the duodenum 
for finding and satisfactory closure of wounds will result in fistula 
with it’s disasterous consequences. 
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Wounds of the small intestines can be satisfactorily closed by 
simple suture in the majority of instances. In the more extensive 
wounds, however, resection and end to end anastomosis is fre- 
quently indicated. The hazard of the latter procedure, as shown in 
Table v, appears less real than heretofore believed, when the extent 
of visceral injury is considered. Exteriorization of the small intestine 


should not be done. 


TABLE IV 
THE RELATIONSHIP OF EXTENT OF VISCERAL INJURY TO MORTALITY 
One viscus injured Two or more viscera injured 
Viscus 

Cases | Deaths Cases | Deaths Mortality 

Per Cent Per Cent 
Small intestine............. 56 7 12 47 21 44 
38 3 8 52 24 46 
31 2 6 14 5 36 
Liver.... 45 5 II 33 14 42 
Gall bladder............... Oo o o 5 2 40 
21 4 19 23 14 60 
ER eee 14 2 14 35 17 49 


TABLE v 
THE MORTALITY RATE FOLLOWING OPERATIVE PROCEDURES FOR WOUNDS OF THE SMALL 
INTESTINE IN CASES WITH AND WITHOUT ADDITIONAL VISCERAL INJURY 


a No. Mortality | Incidence of Multiple 
inlets Cases | Per Cent | Visceral Injury Per Cent 


Since much of the colon is relatively fixed and inaccessible as 
compared with the small bowel, the finding of all perforations and 
their accurate closure without tension is fraught with considerable 
possibility of failure. Too, the injured colonic segment may be 
exteriorized without great physiological disturbance. As a result, 
most wounds of the colon in War 11 were exteriorized It is certainly 
the procedure of choice for an extensively damaged colonic segment 
and particularly if it’s blood supply is questionable. In the cases 
with less extensive injury, however, primary suture of the colon 
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may be satisfactorily accomplished with far less morbidity resulting 
than if exteriorized. The procedure to be employed therefore should 
largely depend on the extent of the injury. As shown in Table v1, 
primary suture appears actually less hazardous than exteriorization, 
but that advantage is more apparent than réal since the extent of 
the injury is the major lethal factor. The safety of primary suture 
in selected cases is also shown by a mortality rate of 24 per cent in 
168 cases (from the review of Theatre experience) so managed, con- 
trasted with a rate of 35 per cent in 945 cases that had exteriori- 
zations. The risk from primary suture compares favorably, too, with 
the mortality rate of 22 per cent in 321 cases in which the colon alone 
was involved without regard to the operative procedure. Resection 
of a traumatized colonic segment and immediate anastomosis is 
a too formidable procedure for a patient whose injury might appear 
to indicate it. 


TABLE VI 
THE RELATIONSHIP BETWEEN OPERATIVE PROCEDURE AND MORTALITY RATE IN EIGHTY- 
SEVEN CASES WITH COLONIC INJURY 


| , | Incidence of 
Procedure | a. | Deaths | papal | Multiple Visceral 
= | Injury Per Cent 
Suture with proximal colostomy..... | 5 2 | 12 30 
Suture with proximal tube colostomy | 


Wounds of the extraperitoneal rectun are best managed with a 
sigmoidostomy to divert the fecal stream and drainage of the 
retrorectal space through a postanal incision. 

Wounds of the liver are occasionally the source of considerable 
hemorrhage, however, by the time the patient comes to operation 
it has usually ceased. In the event it persists it is best controlled by 
packing lightly with gauze. Suture of the liver is for the most part 
ineffective. All liver wounds of consequence should be thoroughly 
drained, preferably through a separate subcostal incision. Loose 
fragments of liver are removed. Foreign bodies embedded in the liver 
are removed only if they are easily accessible. 

Pancreatic injuries are drained. Rarely, however, is there drain- 
age of consequence except when one of the main ducts is involved. 

The traumatized spleen should receive priority over other 
visceral wounds at operation. It’s tendency to bleed profusely 
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immediately and delayed makes splenectomy the procedure of 
choice. Occasionally, if the wound is slight, it may be left alone. 
Since approximately two thirds of the cases with splenic injuries 
from penetrating wounds have associated thoracic injury, a trans- 
thoracic approach to the spleen is frequently desirable. It was em- 
ployed im approximately one half of 407 collected cases without an 
increase in operative mortality resulting. 
TABLE VII 


CHEMOTHERAPY AS APPLIED TO 268 CASES WITH PERITONEAL PENETRATION, 170 OF WHICH 
HAD GASTROINTESTINAL PERFORATIONS, AND THE MORTALITY RATES 


| Cases Prevent- 
with | Deaths | Deaths able 
eas | Route of All iat Hollow | from from | Deaths 
| Administration |Cases Visceral All Perito- | from 
| Perfora-| Causes | nitis | Perito- 
tions | nitis 
Sulfonamides | Topical, intrave-| 69 14 58 13 | 4 2 
nous and oral | 
Sulfonamides .| Intravenous and| 43 2 16 2 | 2 I 
oral | 
Sulfanilamide | Topical and in-| 62 9 54 o- 4 3 I 
and penicillin} tramuscular | 
Penicillin... . . | Topical and in-| 13 5 9 5 | 2 2 
| tramuscular | | 
Penicillin. .... | Intramuscular 81 13 33 10 | 2 I 
| Totals | 268 |143-16% 170 | 39-23 %| 13 


Conservation of the injured kidney is desirable whenever feasi- 
ble. Only if it is extensively shattered or it’s pedicle injured is 
nephrectomy employed. In approximately one fourth of 531 col- 
lected cases the injured kidney was removed. 

Bladder injuries are satisfactorily managed by a high cystostomy 
and drainage of the space of Retzius. 

Chemotherapy. Since the advent of the sulfonomides and pencil- 
lin, chemotherapy has been widely used in the treatment of ab- 
dominal trauma. It’s true efficacy is as yet undetermined, but a 
decided impression prevails that it is beneficial. Whenever the pa- 
tient survives for a sufficient period to receive adequate chemo- 
therapy, rarely does death result from spreading infection. Localized 
infections appear to occur with undiminished frequency in spite of 
chemotherapy. In Table vu is shown the results from chemotherapy 
as applied to 268 cases with proven peritoneal penetration, 243 of 
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which have been previously reported.* There were thirteen deaths 
from peritonitis, four of which had a diffuse suppurative process at 
operation, one an overlooked perforation and one in severe shock 
surviving only seventy-two hours following operation. Seven cases 
were considered possibly amenable to chemotherapy but failed to 


survive in spite of it. 


TABLE VIII 
ANALYSIS OF CAUSE OF DEATH IN THREE SERIES OF ABDOMINAL CAUSALTIES 
A.S.G. | A.S.G. | E.H. 
Series 1 | Seriest1 Series 
eries | (tied 
(346 | (3154 | (412 Cases) | Per 
Primary Cause of Death Cases)* | Cases)® | Cases) Cent 
Total 
No. No. No. No. 
Deaths | Deaths | Deaths | Deaths 
30 | 491 | 38 «568 60 
Pulmonary Complications.............. 24 97 | 7 | 128 13.6 
| 7 | or | 13 | III 11.8 
Associated injuries, extraperitoneal ime | | | 
fection, anesthesia, duodenal fistula, | | | 
intestinal obstruction, etc............ | 30 | 42 18 | go 10 


Mortality. As shown in Table vii, 60 per cent of the deaths 
were directly attributed to shock and in many attributed to other 
causes it was a major factor. Early and effective resuscitation en- 
abled many of the severely wounded to reach a hospital and undergo 
an operation, but necessarily resulted in an increased hospital 
mortality rate. 

Pulmonary complicati ns leading to death were largely atalec- 
tasis, pulmonary edema, pneumonia and infarction. They were re- 
sponsible for 13.6 per cent of the deaths in spite of all the customary 
precautions and remedial measures, including chemotherapy, which 
were used. 

Peritonitis was considered primarily responsible for 11.8 per 
cent of the deaths. It was admittedly a factor m many of those 
attributed to shock. In fact, most patients dieing within the first 
forty-eight hours: suffer from shock, early peritonitis, and pul- 
monary edema. It is obviously impossible to accurately evaluate 
the importance of each factor. In defense of peritonitis as the major 
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factor, however, were the severely wounded without intestinal per- 
forations whose clinical course was indistinguishable from those who 
had some peritonitis and of 580 cases with either the colon or small 
intestines injured alone, all with varying amounts of fecal contamina- 
tion, but with a minimal degree of shock, there were few deaths 
from peritonitis within the first forty-eight hour period. 


SUMMARY 


1. The degree of shock is in direct ratio to the extent of the injury 
represented by the number of viscera involved. Although shock 
remains the most important factor in the mortality, the recognition 
of its importance and the emphasis placed on resuscitation in War 11 
were largely responsible for the improved results. 

2. The factors of wounding agent, time-lag, principal viscus in- 
volved, and technical procedures employed appear relatively 
unimportant. 

3. Chemotherapy appears to have favorably influenced the factor 
of infection in the mortality. 
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DISCUSSION 


R. ARNOLD Griswo tp (Louisville, Ky.): 1 believe you all realize what 
an excellent paper Dr. Imes has just presented. It points out the things 
we can learn from military surgery. 

In Louisville General Hospital we have what we think are quite a 
number of gunshot and stab wounds of the belly. I think all large southern 
general hospitals have them. We have (we have always thought) about as 
many as any hospital in the country, but it took us a little over ten years to 
collect a series of 400 cases. Dr. Imes collected a series of 400 cases in just 
a couple of years. 

In most of the large civilian series of gunshot wounds of the belly the 
mortality runs in the neighborhood of 50 per cent. Dr. Imes has shown us 
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400 odd cases with a mortality rate of under 30 per cent. Why is that? 
Some reasons have been given. One is that the man who has a serious 
wound, dies of hemorrhage before he ever gets to a hospital. In a large city 
the man gets to a hospital within thirty minutes. 

That, however, is not always the story. Another excuse given for the 
comparative high mortality in civilian hospitals is that the military surgeon 
was dealing with patients in better physical condition. That statement is 
not true. Originally those patients were in better physical condition; they 
are younger, huskier but they have been exhausted. In many cases they 
are starved and dehydrated. Often they have lain on the battlefield in 
inclement weather for a varying period of time, so they are not as good a 
surgical risk as the patient we see in a civilian hospital with a gunshot 
wound of the belly. 

Why are Dr. Imes’ statistics better than the ones we see? There are 
several reasons. First, the large amount of blood used in resuscitation. Too 
often in civilian practice we give a patient a 500 cc. transfusion of blood 
and think we have given him a transfusion; 500 cc. of blood is a donor’s 
dose and has nothing whatsoever to do with what the recipient needs. 

The one lesson learned in the war is to give the patient the amount of 
blood needed to restore his physiology. 

Anesthesia is another factor. It has enabled surgeons in the army to do 
transthoracic explorations of the wounds of the upper belly, which is the 
approach of choice if you have a competent anesthetist. 

Another factor is better surgery performed up front in this war. That 
comes back to several factors. First, this war has shown the results of the 
residency system of training surgery in this country. We had Jarge numbers 
of competent surgeons who came up through the residency system, who 
were able to go forward and do the kind of surgery that Dr. Imes has done. 

Another factor is the thing that our President brought up in his address 
this morning, the result of a consultant system which functioned not only 
in this country but overseas, where men like Howard Snyder, Cutler and 
Churchill, were correlating the procedures, seeing that they were carried 
out and were seeing that the right man was in the right place to do surgery. 


OBSERVATION ON THE MANAGEMENT OF 
BURNS 


Captain H. L. D. KirKHAM 
MEDICAL CORP, UNITED STATES NAVAL RESERVE 


URING the past three and one half years at the San Diego 

Naval Hospital we have seen approximately 1700 burn cases, 

both acute and in the later stages needing plastic repair. It is 

the purpose here to give you some general observations that were 
noted in this rather large series of burns. 

The management of burns can be divided into three phases (1) 
the general treatment of the burn patient (2) the local treatment of 
the burn (3) a later plastic repair of existing deformities. 

In October, 1943, we admitted fifty-nine Marines who had been 
burned in a forest fire in the San Diego area. These burns were in- 
curred the day before admission and were given first aid treatment as 
far as possible at the station hospital Camp Lockett, U.S. Army. 
The treatment there consisted of dried plasma in amounts of 500 to 
7000 cc. per case the total being 50,500 cc. Morphine was given 
together with sulfathiozole parenterally and orally, sulfathiozole 
ointment and in a few cases tannic acid tanning had been used. 
After admission to the Naval Hospital immediate complete blood 
counts and hematocrit reading were taken together with an estimate 
of body surface burned by the Berkow method and haemoglobin 
reading were made. The reason for this was to try to establish 
whether or not either of these methods of determining the amount of 
plasma needed in a given case was more accurate than the others. 
The results showed that there was practically no difference in the 
plasma requirement in any one of these three methods. In the final 
analysis either one of these methods we considered should be used 
as a rough guide, but clinical observation of the patient was of more 
importance. 

These burns were second and third degree, and the areas most 
commonly burned were the hands, usually both, the face, arms, 
thighs and backs. 

Plasma therapy was instituted at once on admission and accord- 
ing to the needs of the individual patient 37,000 cc. were used in the 
first week. A few of these during this time were given whole blood 
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transfusions and invariably a reaction occurred and their blood con- 
centration increased. The second day after admission all cases were 
re-dressed under morphine sedation were gently debrided and hyper- 
tonic saline wet dressing and bath treatment was begun. Two weeks 
later fourteen cases were further debrided in surgery under sodium 
pentathol anesthesia and these cases were the ones who had had 
tannic acid applied. 

From October third to November 30th all cases progressed satis- 
factorily under hypertonic saline treatment. On December the first 
case died suddenly of pulmonary embolism from thrombosis of the 
left iliac vein. Fifty three cases were returned to duty by December 
9, 1943. The remaining five were hands to which tannic acid had 
been applied. 

The general treatment of the burned patient has become more or 
less standardized. Practically every recent article will suggest the 
internal and local use of sulfa drugs, but this opmion does not coin- 
cide with our observations. All burns, if at all severe, will develop a 
certain amount of anemia and blood concentration. It has been 
shown that in burns of 31 per cent of the body surface 25 per cent 
of which are third degree the red cells are destroyed at the 94.5 cc. 
of packed cells per day during the first 4144 days. In the next three 
days a red blood cell balance occurs with a gain of about 14 cc. per 
day. On the 7th day red blood cells are destroyed rapidly, about 190 
cc. per day, probably due to infection. From the 14th to the 33rd day 
the rate of destruction is less than 85 cc. After this the red blood cell 
formation is more rapid than their destruction. It is well known that 
sulfa drugs show greater absorption from a burned surface than from 
a clean granulating wound and often this absorption is delayed and 
an accumulative action is produced which tends to increase the 
already existing anemia. Our observations in this series showed that 
anemia was more marked in those cases in which sulfa had been used 
generally or locally and that its use had no effect on subsequent 
infection. It was also observed that the giving of whole blood in the 
early stages gave more reaction and at the same time increased 
hemoconcentration. We have therefore felt that it is not advisable 
to give whole blood until after the first week or ten days. 

A discussion of the local management of burned surfaces brings 
up a great divergence of opinion, and is approached with fear and 
trepidation. At the time of Pearl Harbor most of the burns were 
treated with tannic acid or tannic acid jelly, this being the routine 
agent on the Navy supply table. Members of the Research Council 
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present in Pearl Harbor at the time returned very enthusiastic in 
their praise of tannic acid and some were advocating it as the stand- 
ard approved method of treating war burns. Later the Coconut 
Grove fire occurred and these burns were practically all treated by 
the Koch method of vaseline gauze and pressure dressings. The re- 
sults were quite good and this’method of treatment was hailed by 
many as the milennium. While this method was given a trial at San 
Diego we could not feel that it had any particular advantage over 
the open treatment with hypertonic saline solution because by the 
latter treatment we were able to skin graft them at a much earlier 
date for it is well known that skin grafts do not take well on a greasy 
surface. Neil Owens in searching for a compromise between the 
saline dressings and the principle of pressure has suggested the use 
of rayon covered with pressure dressings, the rayon being used wet 
or dry. This method has been very successful in our hands, and has 
the added advantage of being very comfortable for the patient. 

All of these more or less standard methods of treatment tend to 
show that the local management of burns must be based on sound 
surgical principles rather than upon the use of specific drugs, prepara- 
tions or agents. We have felt that a burn should be considered as an 
open surgical wound, which is potentially infected, and should be 
basically treated as such. This is accomplished by very careful pri- 
mary cleansing and thereafter keeping it as clean as possible, and it 
matters little what is used to accomplish this end. It is also felt that 
the original cleansing of the burned area by the gentle use of white 
soap and water, using wet cotton and the removal of loose tissue is 
the most important of Jocal burn treatment. 

It is generally conceded that tannic acid should never be used on 
the hands, face or genitalia, and probably the only situation where 
its use can be considered is in severe burns of the back which seldom 
need skin grafts and by this means the patient is given a covered 
surface to lie on. 

It must be borne in mind that the electrical burn is vastly more 
destructive especially to bone tissue, than the ordinary thermal burn. 
In some instances the bone destruction opens up more plastic prob- 
lems than the destruction of the soft tissues. 

All burned areas which will produce contracture should be skin 
grafted as soon as they are clean, probably the most universally 
satisfactory graft is the socalled ‘‘thick split graft.” The only men- 
tion that need be made of the Riverdin or pinch graft is to com- 
pletely condemn it in all cases and under all circumstances. Cases 
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which have healed and produced contracting bands can often be 
completely corrected by the use of the socalled Z plasty provided the 
tissue on either side of the contracting band is reasonably good. It 
is felt that these two plastic procedures, namely the use of the thick 
split and the principles ofthe Z plasty should be the only procedures 
attempted outside of a plastic center. A case which needs more 
reconstructive surgery immediately becomes a plastic problem 
which needs very careful planning from beginning to end. These 
remarks are made with great personal feeling having seen many 
burned patients returned from the combat zone upon whom some 
haphazard repair had been attempted much of which was wholly 
inadequate to repair the defect with the result that much time was 
consumed in undoing what had already been done before the defini- 
tive repair was attempted. 


CONCLUSIONS 


1. Sulfa drugs locally or orally are of no benefit but are rather a 
detriment. 

2. Blood transfusions are of more value after the 7th day. 

3. In estimating the needed plasma dosage there is practically no 
difference in estimations made by the Berkow Method of body sur- 
face, hemoglobin estimation or Hematocrit readings. 

4. In the local treatment sound surgical principles are more 
important than specific agents or measures. Tannic acid should not 
be used especially on the face, hands, or genitalia. 

5. Skin grafts from one individual to another, especially close 
relatives, while never permanently successful as such, are sometimes 
life saving in extensive burns to prevent loss of body fluids, and tide 
the patient over the early critical ten days. 

6. The late reconstructive repair of extensive burn deformities 
and contractions should be handled in a plastic center. 

7. Burns should be regarded as an open surgical wound poten- 
tially infected and should be treated as such by getting it as clean as 
possible and keeping it in this condition, by the agent or method 
proved most successful in individual hands; bearing in mind that 
early skin grafting of areas, especially those liable to produce con- 
tractures is most desirable and essential. 


DISCUSSION 


Neat Owens (New Orleans, La.): I wish to give my support to the 
statements of Captain Kirkham made relative to the general treatment of 
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burns. The major importance of this was the application of sound surgical 
principles. It is the application of these principles that determines the out- 
come of any burn, with a minimal response in complications. 

As Captain Kirkham stated regarding rayon, the dressing was developed 
in an effort to find some covering for wounds which would be a compromise 
between the accepted method of using greased dressings adjacent to the 
wound beneath pressure dressings. Pressure dressings, I believe, have been 
accepted for a considerable number of years; | know they have been used 
on the Tulane Service in Charity Hospital for eight to ten years. We feel 
that rayon adjacent to a wound gives the best response in wound healing 
associated with this method of treating burns. We have never accepted the 
principle of using greased dressings in contact with wounds, because they 
prevent drainage which is so necessary. 

Fine mesh gauze has been widely used in an attempt to develop a 
dressing which would permit drainage. The open weave of the gauze mesh, 
however, permitted entrance of capillaries into the substance of the dress- 
ing, which in turn reflected pronounced bleeding along with a reflection of 
pain when dressings were changed. 

We believed that the ideal material was one that would be sufficiently 
fine In Its weave to prevent the entrance of capillary buds of 8 to 9 microns, 
and at the same time allow for necessary drainage. Rayon cloth having a 
weave of 114 X 114 is the material that gave us the nearest answer. 

The idea seems prevalent that rayon of unspecified weave is proper to 
use. I do not concur in that opinion, as the weave should be accurate in 
order to prevent the penetration of capillary buds and allow for adequate 
drainage. When too large a weave of rayon is used, bleeding takes place at 
every dressing change. The capillary buds which have penetrated this large 
weave are torn and hence there is an unnecessary loss of blood. 

Unnecessary bleeding is of tremendous importance when one considers 
that as much as 200 to 400 cc. of blood can be lost from granulations when 
changing dressings on severely burned patients. The loss of 200 to 300 cc. 
of blood from an extensive burn on a young child is a matter of grave 
consideration. 

Dr. Mayerson of the Department of Physiology at Tulane University, 
while performing experiments on dogs, showed that tilting the animals to 
an upright position with their feet down made them extremely susceptible 
to hemorrhage. The removal of from 10 to 15 cc. of blood from these animals 
precipitated irreversible circulatory failure. When one considers that a 
small baby has practically the same amount of blood as a dog of moderate 
size, it becomes apparent that the loss of 200 to 300 cc. of blood during a 
dressing change is of considerable importance. The growing realization of 
the need for tremendous quantities of whole blood in the treatment of 
burns, makes it more urgent than ever that the unnecessary loss of blood 
at dressing changes be abolished. 
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If the rayon material is used under a continuously moist dressing, which 
we frequently use in the treatment of infected wounds, it does not become 
adherent and is easy to remove. When used in connection with dry dress- 
ings, as in the treatment of uninfected burns, the dry sebacious material 
in contact with the rayon will become adherent. The dressing may be easily 
removed by moistening it with saline or preferably a little ether. 

Rayon 114 X 114 weave and moistened with saline is an ideal dressing. 
It allows for adequate drainage, does not permit capillary penetration, and 
has the lowest coefficient of friction of any dressing we have used. 

CHAIRMAN Hecner: Dr. Kirkham, have you any other remarks? 

Harowp Kirkuam: No, thank you. 

PRESIDENT PENBERTHY (closing): I am back simply to congratulate 
Captain Kirkham on his positiveness and his statements emphasizing the 
sound surgical principles in the treatment of burns. I think that is impor- 
tant; and further, as Captain Kirkham implied, each individual case 
becomes a case within itself. 

In his presentation Dr. Kirkham confined himself largely to the surgical 
management of burns. I wonder if he would enlarge a little on dietary 
measures. That is, in that group of Marines he treated, who were severely 
burned, what it did in the way of combatting hypeproteinemia; further, 
what was done in the way of maintaining a caloric diet and how it was 
regulated. 

It is most important, in the type of burn that Captain Kirkham referred 
to, that we have something added to what he so beautifully presented in 
the way of the surgical treatment of burns. 


DISCUSSION BY DR. L. H. McKIM ON THE 
MILITARY PROGRAM 


I wish to thank the chairman, Col. Penberthy, for the privilege of 
appearing in the discussion of this very important program. I will confine 
myself mainly to a few remarks on the paper by Capt. Kirkham on ‘The 
Management of Burns.’ The slides I will show are from the Departments of 
Surgery and Pathology, The Montreal General Hospital, and represent 
some work carried out by our pathologist, Dr. J. E. Pritchard in conjunc- 
tion with burn and plaster trams. 

These illustrations* represent a series of biopsies on various stages of 
burns and skin grafts. It is our belief that a careful study of burns by the 
biopsy method is of great value as a guide in the treatment and manage- 
ment of burns of any severity. 

The first illustration was a diagrammatic representation of the various 
layers showing the depths of the skin and its appendages in various parts of 
the body. It demonstrated the deep penetration of the hair follicles in the 
scalp, face and scapular regions, also their entire absence on the palm of the 
hand. 

The second slide was that of a superficial burn of twenty-four hours’ 
duration. It showed the superficial layer of the keratin with slight separa- 
tion at each end of the section. The epidermis was thickened by edema and 
partly separated but in certain areas a small portion remained and at the 
left margin of the slide there was a viable hair follicle and sebaceous gland. 
This burn will undoubtedly heal rapidly and without scar tissue formation 
if infection is prevented. 

Slide three was that of a slightly deeper superficial burn on the fifth 
day. It demonstrated the coagulated exudate on the surface, also the 
regeneration by creeping of the epithelium across the burned area. 

The fourth illustration was that of a somewhat deeper burn on the 
twenty-sixth day showing the regeneration of epithelium from a hair follicle 
on the left of the slide. Attention was drawn to the intense inflammatory 
cell reaction and granulation tissue with exudation on the surface, to the 
right. This burn will heal but with some scarring. 

Another illustration of a somewhat deeper burn on the twenty-sixth 
day was shown. The burn was below the level of the majority of the hair 
follicles but the sweat glands had been spared. Regeneration from a deep 
sweat gland with its tracking to the surface was seen in the middle of the 
section. This burn would ultimately heal but should really be grafted before 
it reaches the stage shown. 

The sixth illustration showed what happens when a burn similar to the 
fifth slide is allowed to heal without grafting. This showed regeneration from 


*The author showed a number of slides which have not been reproduced in this issue. 
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a deep sweat gland but with considerable scarring, and was taken one year 
after the occurrence of the burn. Regeneration was entirely from sweat 
glands. There was a thick layer of scar tissue without elastic fibers. This 
burn should, of course, have been grafted at an earlier period. 

The last slide showed what happens when a burn is grafted. This biopsy 
was taken fifty days after infliction of the burn and fourteen days after the 
skin grafting shown to the right of the slide was applied. The graft extended 
one-half way across the field. At the left of the slide was seen a thick layer 
of granulation tissue with marked inflammatory reaction. The graft ex- 
tended from the middle of the right of the slide and beneath this, where 
the granulations were removed before application, was seen an almost 
complete disappearance of the inflammatory reaction shown in the un- 
grafted area. 


— 


REMARKS ON VETERANS ADMINISTRATION 
IN NEW YORK 


Dr. FreEDERIC W. Bancrort (New York): When I heard Dr. Penberthy 
speak so well this morning of the organization of the Army Medical Corps, 
and because the papers have been so full of the maltreatment at the vet- 
erans hospitals, I thought it might be worth while to review what is being 
done at the Bronx General Hospital of the Veterans Administration in New 
York. Whatever has been accomplished there is largely due, first, to 
General Bradley’s influence and secondly, to the influence and energy of 
Paul Magnuson. 

I have been connected with the Veterans’ Hospital in the Bronx for a 
number of years. It is a 1,900 bed hospital. Before the reorganization of this 
hospital, there were only two doctors on duty evenings and week ends, and 
neither of them were surgeons. During this time a large amount of major 
surgery was being performed and the mortality in severe surgical cases 
over week ends was sometimes appalling. Now, through the influence of the 
Deans’ Committee, there are senior consultants in each major branch of 
surgery, and in each major branch there are attending surgeons who are on 
duty for six months and off duty for six months. These men are all veterans 
of World War 1 and are connected with recognized hospitals in New York 
City. 

I shall speak specifically of general surgery. With the help of the Deans’ 
Committee, there are now six attending surgeons in general surgery, three 
of whom are on duty together for six months. We have not yet arranged 
for all of the residents to live in, but twenty-five beds have been assigned 
to them. There are four surgical residents on duty every night and on week 
ends. The residents are also all veterans of World War 11 and are all men 
who are eligible for their Boards. 

Under Dr. Whipple’s direction, definite courses in training in the basic 
sciences have been arranged, and the residents have time off to attend 
these courses. These are given in the various medical schools in New York 
City. Conferences have been arranged among the residents and such topics 
as wound healing, routine pre- and postoperative therapy and treatment of 
infections, etc., are discussed freely. 

If nothing interferes, I am confident that in the future, the care of the 
veterans will be greatly improved. The attendings are all enthusiastic 
about their jobs and are giving adequate time to the care of the patients 
and the training of the residents. I happen to be a senior consultant, and 
while the consultants act in an advisory capacity, as representatives of the 
Deans’ Committee, they have authority. 

I wish to state that there has been no political pressure put on us in our 
appointments of either attendings or residents, and I look forward to a great 
step in medical education and in the care of patients in veterans hospitals 
in the future. 
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DECONDITIONING OR REHABILITATION— 
WHICH? 


A. WILLIAM REGGIO, M.D. 
BOSTON, MASSACHUSETTS 


N May 30, 1941, at the Annual Meeting of the American 
Association for the Surgery of Trauma, Dr. Robert H. 
Kennedy of New York said,! “We are wasting a tremendous 

amount of money and manpower by treating a broken bone and 
letting a well man get sick physically and mentally while under our * 
care. Then after the damage is done, we spend months, years, or a 
lifetime trying to bring him back to normal.” 

In discussing the paper Dr. Frank D. Dickson of Kansas City, 
Missouri, said,? ‘“‘We . . . have been listening to methods of treat- 
ment as far as the fracture itself is concerned and we are learning of 
more and more methods all the time. There is, however, great danger 
that we will become so preoccupied with the actual setting of the 
fracture and its local treatment that we will forget . . . about the 
human being with whom we are dealing.” 

It was my privilege to be the second discusser and I said,} “‘One 
trouble is that many of the doctors who want to get their patients 
back to work do not know how to get them back. They do not 
know enough about physical therapy or occupational therapy.” 

In too many instances all three statements are, unfortunately, 
still true. How soon will we be able to say that they are no longer 
true because we realize that our responsibility to the injured patient 
is not ended until he is back at work? 

In the treatment of trauma the emphasis has been mainly on the 
improvement of technics employed during the acute phase and 
rightly so but within reason. As physicians it is our duty to bend 
every effort towards the saving of life and limb of those in our 
care; but when these two obligations have been carried out there 
still remains one more, namely, the restoration of function at the 
earliest moment consistent with good medicine and right here is the 
big question: 

Is it “good medicine’”’ to allow deconditioning to take place in an 
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otherwise healthy individual and thus delay unnecessarily the 
return of function and with it lengthen the period of convalescence 
instead of shortening it? 

We all have seen, for example, the “frozen shoulder”’ resulting 
from the, let us say, unthinking after-care of a Colles fracture or 
hand injury. Also the stiff fingers im a similar mjury resulting not 
infrequently from the same type of after-care. Both conditions occur 
more often than they should. We all realize this but what are we 
doing about it? The roentgenogram may show an excellent reduction, 
but that is of very little comfort or use to the patient if the fingers 
are stiff or the shoulder is frozen and he cannot return to work. 
Weeks or even months must be spent in physical and occupational 
therapy trying to regain function which should never have been lost 
in the first place. 

Whose fault is this? We cannot duck the issue, it is our own fault 
because either we have not realized the extent of our responsibility in 
treating a case or are not familiar with the rehabilitative measures at 
our disposal. There is no acceptable or justifiable reason for either 
excuse. 

When an otherwise healthy and physically fit mdividual is 
injured he must not be allowed to become “bed happy.”’ Once he 
does lapse into this state there is nothing but trouble ahead, both 
for him and the surgeon in charge. 

What are a few of these troubles? First of all his muscles rapidly 
soften up and lose their tone. With this physical deconditioning 
process he is also very liable to develop other conditions which will 
tend to impede the recovery and lengthen the period of convalescence. 

Deformities may develop due to contractures which could have 
been prevented by early bedside treatment. Toe drop can be made a 
rarity. He may be worrying about his job, his family, finances. He 
just lies in bed deconditioning physically and mentally or if ambula- 
tory, he may be going down hill the same way. He must not be given 
the opportunity to get into this condition. 

Weall have seen muscles just melt away and become flabby when 
this could have been avoided to a considerable degree if the surgeon 
in charge had made the effort to explain to the patient the impor- 
tance of exercising the muscles and keeping them exercised. The 
instructions are simple. Maybe they are so simple that it is beneath 
the dignity of the ‘‘Herr Professor’? to demean himself with so 
elementary a procedure. At least the surgeon can, if he will take the 
trouble to do so, give orders that the patient be instructed how to 
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exercise his muscles. At first under supervision until he is proficient 
in the simple procedure. Then at each visit check progress so that 
the patient will realize that his doctor is interested in him and has 
not just delegated someone else to do the supervising. 

The patient has confidence in bis doctor and expects his doctor 
to take care of him because his doctor knows best how to get him 
back to work as soon as possible. But does his doctor merit this 
confidence? Only too frequently he does not and a disillusioned 
patient is very apt to progress more slowly as a result. 

Let us face the facts honestly and ask ourselves this question: 
“Are we giving our traumatic patients the best possible care?” 

This cannot be answered with an injured air and an annoyed 
“yes, of course we are”’ unless it is so. 

Let us assume that the acute phase has been handled in the most 
expert manner and is beyond any criticism. When this hurdle has 
been passed however and everything is going smoothly, is the 
surgeon interested in and capable of directing the entire convales- 
cence to the best interests of the patient? 

Again, this question may incur the wrath of some surgeons and 
quite possibly the one who feels seriously insulted by this comment is 
in the guilty group and naturally resents the implication. 

On the other hand many excellent surgeons have never really 
seen physical and occupational therapy functioning at their best and 
as a result do not realize how valuable an adjunct these two can be 
to their efforts in restoring a casualty to economic usefulness. This 
is not entirely their fault because there have been many erroneous 
ideas promulgated regarding the work of both physical and occupa- 
tional therapists. 

Physical therapy is not just a lot of baking and slap dash massage 
or the turning on of various electric gadgets. It is very different 
from that and an investigation of the methods and modalities 
employed will prove instructive. 

Occupational therapy likewise is not merely the making of belts 
and leather pocket books. It is a purposeful, functional therapy 
applied scientifically by trained therapists for the restoration of 
function. 

“The modern therapist is less interested in what the patient 
does with the material than what the material does with the patient 
and the articles fabricated in arts and crafts are but by-products on a 
way station on the road to recovery through the medium of occupa- 
tional therapy.” 
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The Council on Medical Education and Hospitals of the Ameri- 
can Medical Association has set standard requirements for all schools 
of physical and occupational therapy which must be met before a 
school can be approved. There are at present twenty-one physical 
therapy and eighteen occupational therapy schools in the country so 
approved. 

These two professions are closely associated with the surgery of 
trauma as well as with many other surgical, orthopedic and medical 
services. When properly used under medical supervision they can by 
initiating rehabilitative measures at the earliest moment in con- 
valescence (1) avoid serious deconditioning, (2) speed recovery and 
reduce the period of hospitalization and (3) aid in the earlier restora- 
tion of function, thus decreasing residual disability. 

The qualified therapists who carry out the work at the prescrip- 
tion of the surgeon are highly trained in their respective professions 
but can assume the responsibility of treatment only on prescription. 

There is another difficulty, namely, the incorrect writing of a 
prescription for physical or occupational therapy, which however can 
readily be overcome. 

More often than not the physician merely writes: “‘Referred to 
P.T.” or “Referred to O.T.” That is just as sensible and adequate as 
giving a patient a prescription to the druggist which says, “Give this 
man some digitalis.”’ It would seem that no further comment is 
necessary. 

To write a prescription for physical or occupational therapy 
the writer should know what he is writing for. He should give a short, 
accurate indication of the nature of the injury and what has been 
done. He should indicate what he wants accomplished by the depart- 
ment referred to. The means or modality of accomplishing this may 
usually be left to the qualified therapist who is trained in interpret- 
ing the prescription, if correctly written, with dates of injury and 
surgical procedure and any caution to be exercised in giving 
treatments. 

The surgeon should confer periodically with the therapist and 
review the cases to check progress or regression. 

There are a number of physical medicine and rehabilitation 
departments and clinics doing splendid work. A number of them 
however receive the patient with the serious handicap of late 
referral after the date of mjury with all its attendant difficulties. 

One such clinic? reports that of 100 consecutive patients 
referred for treatment ninety-one had received no physical therapy 
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before referral, five had some in the doctor’s office and four had some 
in the hospital. The referrals in this same group varied from two 
weeks to eight months since the date of injury. 

Another clinic* reports on 100 consecutive patients that the time 
lapse between the date of injury and referral was from two weeks to 
eleven months. Fourteen patients were referred within one month 
after injury, sixty-nine were referred one to four months after injury 
and seventeen patients were referred from four to eleven months 
after injury. 

The blame for not obtaining a good functional result is then 
placed on the shoulders of physical and occupational therapy instead 
of where it belongs, on the doctor. The age of miracles is not yet 
past but it is a trifle optimistic to expect them to occur frequently 
enough so as to cover up inexcusable procrastination. 

Industry is well aware of the loss in man-hours and wages as well 
as the high cost of compensation and is doing much to remedy this. 
More needs to be done and this Association is in an excellent position 
to help towards that end. Some remedies are suggested: 

1. Start in the medical schools by teaching the basic principles 
of physical medicine, physical and occupational therapy and 
rehabilitation. 

2. Require surgical internes to serve some time in the physical 
and occupational therapy departments and acquire a working 
knowledge of modalities and methods used. 

3. Require surgical residents to serve some time in these depart- 
ments receiving all referees and planning the treatment with 
the chief therapists, as well as administering therapy. 

4. Periodically take up rehabilitation matters at staff confer- 
ences and have the staff members occasionally visit the 
departments while in full swing. 

5. Have the chief therapists from the physical and occupational 
therapy departments make periodic ward rounds with the 
surgeons and attend staff conferences. 

6. Allocate time for papers or discussions on rehabilitation at 
national, state, and local medical society meetings. 

Criticism, unless it is constructive, is of little value and is right- 
fully resented. This address is not meant as a blanket indictment 
of the physician doing the surgery of trauma as there are many to 
whom this does not apply. It is however an earnest plea for serious 
consideration by the members of this Association as to how we can 
help to remedy a situation which should and can be remedied. 
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DISCUSSION 


AucGustus THORNDIKE (Boston): In discussing this interesting paper, 
one doubts if any one of us here could disagree with any of the basic truths 
or with any of the means or methods suggested for accomplishing proper 
rehabilitation of our injured patients. It is true that we all are apt to 
neglect the whole patient by focusing our attention on the local part. It is 
true that too much of our interest in these days of hospital bed shortage 
is concerned with discharging our patients early in convalescence and it is 
also true that when these patients reach home for convalescence they are 
largely left to their own devices. 

To allay the effects of deconditioning and the abuses of so-called simple 
bed rest, active physical and mental rehabilitation must commence when 
the patient is still a bed patient. Most of you are familiar with the studies 
on negative nitrogen balance, disturbed calcium metabolism and circulatory 
rates in bed patients by Albright and his co-workers, at Harvard, by Starr 
and his co-workers at Pennsylvania and by Keys at Minnesota. There is no 
question but that these disturbances are of vital concern to the seriously 
injured or debilitated patient. It is my opinion that high protein feeding is 
not the only means of salvaging a negative nitrogen balance, but that 
properly directed and executed bed exercises to those uninjured parts 
of the body is necessary to allay the effects of deconditioning and to correct 
metabolic disturbances and to smprove circulatory rates in our bed patients. 
Such exercises for those who have seen them are productive of much good. 
Never shall I forget seeing a dumbbell drill of a whole ward of seriously 
wounded convalescing leg cases in traction in one of our Army General 
Hospitals. In such patients there was no opportunity to decondition mind 
or body. 

Physical exercise graduated in intensity as the patient proceeds through 
convalescence is not the entire answer. Physical therapy and occupational 
therapy must be coordinated with this. Too many therapists are concerned 
with the technic of applying heat or massage or with but one item of 
occupational therapy modality. Due to the limited number of registered 
occupational therapists it has been difficult to supply the hospitals’ needs, 
at the start of the war there were but 1,500, now approximately 2,500. 
Occupational therapy has developed and matured during this war, as 
physical therapy did with the last war. However, unless physical therapists 
take on more aggressively the remedial exercise aspects of physical medi- 
cine, which the army was forced to develop as part of physical recondition- 
ing, much gain will be lost to them. Coordination of these three therapeutic 
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modalities has been accomplished in army hospitals and should be advanced 
further in civilian hospitals. 

Dr. Reggio brought out the doctors’ faults in prescribing exercise or 
physical therapy or occupational therapy. Many doctors do not know for 
what they are prescribing, many therapists do not know the patient’s 
basic limitations. The army hospitals found that until the physical recondi- 
tioning officer, the physical therapist and the occupational therapist were 
invited on ward rounds, coordination of all factors involved in convalescent 
care accomplished little. The doctor cannot merely write a prescription 
“referred to P.T.”’ 

Dr. Reggio called attention to the establishment of new rehabilitation 
clinics. It has been my privilege to have visited one of these recently and 
it is a pleasure to report It operating to good advantage for many injured 
patients. It is my opinion that each civilian hospital or medical center 
should establish a rehabilitation center for the benefit of those patients 
requiring prolonged convalescence. This has already been suggested by the 
Baruch Committee of Physical Medicine. Until such time as these are 
established convalescent care of traumatic surgical cases will not be 
optimum. I agree that our medical schools and hospital intern and residency 
training programs should teach the basic principle and methods used in 
remedial exercise, physical therapy and occupational therapy. This takes 
time to establish and involves a new departure from standard hospital 
procedures, but it is a much needed and worthy undertaking. 

I congratulate Dr. Reggio on this excellent presentation of a timely 
topic. 

ALEXANDER P. AITKEN (Boston): I have certainly enjoyed Dr. Reggio’s 
very excellent paper. He has presented a subject which we must all take 
very seriously to heart and do more than nod our acceptance; we must do 
something about it, 

Four years ago in Boston, it was my privilege to handle a large number 
of industrial cases and we were thoroughly dissatisfied with the end results 
we were getting, not only in our own hands but in the hands of other men 
who were referring cases to us for treatment consequently, we developed 
what we called a rehabilitation center for compensation cases. 

These cases are brought to us from all over New England and eastern 
New York state. All their expenses are paid. They are provided with hotel 
accommodations, meals, and transportation to and from home once every 
two weeks regardless of the distance from which they come. 

These patients are sent in for treatment. Our first job, however, is to 
make a comprehensive diagnosis of what is actually bothering them. We 
have found that many of them were not making progress because their 
conditions had not been properly diagnosed. Consequently, many of our 
cases have been referred back to the surgeon with recommendations as to 
further treatment before they can be accepted for treatment at our center. 
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For example, we found in a large group of individuals that they were 
suffering from reflex vascular spasm. They had cold, clammy feet and condi- 
tions which could not possibly be benefited by either physical therapy or 
occupational therapy. Twenty per cent of our admissions were hand cases, 
many of them needed further surgery. Many needed skin grafting and the 
freeing of scars. Many needed tendon transplants. 

That is one thing we must be careful of in developing such centers, that 
we have someone in charge of the center who is capable of making a complete 
diagnosis and a good, comprehensive survey of the individual, someone who 
is capable of determining just how much can be salvaged from an individual, 
the best way to salvage it and the quickest way it can be done. 

Patients coming to the center must seek progress, otherwise they will 
become more discouraged and will be apt to discontinue treatment. 

Perhaps the most neglected group of the Jot have been the amputees. 
Certainly the way we civilians handle our amputees is little short of dis- 
graceful. Many of our patients who came in for treatment had amputations 
performed at a very poor level, the tendency being to make the stumps too 
long rather than too short. Many of the stumps were painful due to neuroma, 
but most of the discomfort came from ill-fitting prostheses. Every one of the 
patients admitted to our center had been equipped with some sort of 
prosthesis. I can recall no case in which the prosthesis fitted. This was due 
largely, I think, to the doctor in charge of the case. He made no attempt, 
simply because he did not know anything about prostheses. Fitting of a 
prosthesis is an art and something we have all got to learn. We cannot leave 
it up to the prosthesis maker. They do not know. I am afraid in many in- 
stances they do not care much. 

Many of our patients were equipped with legs before they got out of bed 
and before the wounds healed. The idea simply was to sell a prosthesis and 
such was done and the patient was given the prosthesis and expected that 
when his wound was healed all he had to do was put it on and get up and 
walk. No one supervised his stump to see if it was in good condition or not; 
no one supervised the fitting of the prosthesis or showed him how to use it. 
That is one thing we have all got to learn. We have got to learn more about 
prostheses, how they should be fitted and how they are made. We must also 
learn a good deal more about how to perform suitable amputations for the 
use of prostheses. 

In our center whena patient is admitted, after a comprehensive examina- 
tion is made of him he is started on physical therapy, given remedial exer- 
cises, exercises in physiotherapy and also he is sent on to occupational 
therapy, where he is given productive work to do. He does not make beaded 
bags and belts and that sort of thing. We attempt to give him work which as 
closely as possible simulates his own work. 

These people may be rather sullen at first but they soon snap out of it 
and take a keen interest in their work. It is not at all unusual for a patient to 
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come up and say, “If I can do the work here, I can do my own work.” That 
is the ideal way to handle them. We may feel that many of these patients 
are able to go back to work but if they do not agree with us they are not 
going to return to work. If they can be convinced themselves, that is the 
ideal way to handle them. 

These patients stay all day and work five or five and a half days a week. 
All the products they make they take home with them. 

We feel very strongly the value of such a center, and we know more 
centers will have to be developed throughout the country. This year, Tufts 
Medical School is sending to us their junior and senior students to look at 
the center and see just what can be accomplished. 

Answering Dr. Thorndike’s remarks, there is a very definite danger in 
keeping a patient in bed too long. However, in disc cases I think we might 
gamble on six weeks in bed. When you consider that the end results at the 
present time, or 45 per cent of the cases, are total losses to themselves and 
to society, perhaps six weeks is a little long but I think we can take that 
chance. 

This is a subject about which I feel very keenly, and I am very glad Dr. 
Reggio has brought it out into the open. I hope we as a Society are eventu- 
ally able to do something concrete about it. 


A METHOD FOR THE ARREST OF 
SPREADING GAS GANGRENE BY OXYGEN 
INJECTION 


Drury HINTON, M.D., 
DREXEL HILL, PENNSYLVANIA 


ik treatment of gas gangrene by injection of oxygen into the 


tissue, per se or through the use of hydrogen peroxide and the 

direct application of oxygen to the wound, its not new. In 
fact, the Greeks used the effect of oxygen injection centuries ago. 
The use of measured amounts under controlled pressure and with 
aseptic technic, continued over a long period of time, was not possi- 
ble under past methods. 

The machine described later and the method of its use was brought 
to my attention in June, 1945, when I had a case of gas gangrene of 
the forearm, secondary to compound fracture of both bones which in 
spite of gas serum before and after primary operation, secondary 
Operation, amputation, penicillin and sulfa therapy, extended to 
the thorax. (Only x-ray therapy was not used, although it had been 
considered. ) 

By fortunate circumstance, a demonstrator of an oxinjector, who 
had supervised the injection of oxygen in twelve cases prior to this 
one, was in the hospital. Not any of these preceding cases involved 
the trunk. Two patients with a similar condition of the upper ex- 
tremity were recently seen, one involving the torso, making fifteen 
cases in all, without mortality and in some instances without loss of 
Iimb. 

It is understood that the prescribed surgical treatment is to be 
used on all gas gangrene cases plus penicillin, etc. and that oxygen 
injection is designed simply for the purpose of walling off the infected 
areas, preventing further spread and then aiding in the retrogression 
of the lesions. The addition of it to other treatment has in at least 
two of the cases been the difference between life and death. 

The machine was primarily designed for the treatment of asthma 
and later for collapse of Jung in pulmonary tuberculosis, although it 
has other uses. It was first used for gas gangrene at the Jewish Hos- 
pital in 1937. 

The whole compact instrument weighs only twelve pounds. A 
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new, modified case containing a small oxygen tank is in process of 
manufacture and will weigh somewhat more. It is easily portable. 
An oxinjector cylinder is loaded from a medicinal gas tank by the 
use of a special yoke. These cylinders are similar to the gas capsules 
with which one charges a seltzer bottle. A loaded cylinder holds 7,000 
cc. of oxygen. One can tell when it is fully charged by the fact that 
it becomes warm in the hand. When the cylinder is turned into the 
inlet fitting of the apparatus, it opens a check valve in its nozzle. A 
twist to the right releases gas into the instrument, the amount being 
indicated on a dial in cc. When full, a left turn shuts the valve and 
the cylinder is removed. 

To the instrument is attached a rubber tube and a 114 inch to 
2 inches Luer Lock needle, gauge No. 18 to 20, through which oxygen 
is injected into the tissues. A control knob regulates the pressure of 
the flow through the needle, registered by a mercury column. Too 
rapid flow under too high pressure will strip and distort tissue, so 
pressure is not allowed to exceed 120 mm. of mercury. The optimum 
operating range is between 100 and 120 mm. of mercury. 

Prior to insertion of the needle, the skin to be injected is pre- 
pared and injection is begun 1 to 114 inches distal to the line of 
demarcation or advancing edge, i.e., discoloration or crepitation. 
Punctures are made 1 inch apart and the needle is inserted toward 
the area of disease and about 34 of an inch deep. About 1,000 cc. of 
oxygen are injected at each point subcutaneously and after the 
complete subcutaneous barrier is thus erected, similar injections are 
. made into the muscle. Owing to the great oxygen starvation of the 
diseased tissues, it will be necessary to reinject in from one to one 
and one half hours. Thereafter, injections are repeated every four to 
five hours to maintain a barrier. After the third injection, it may be 
necessary only to reinforce the areas where channelization appears 
likely. Oxygen will be absorbed three or four times more rapidly 
from the diseased than from the healthy tissue. Injections are 
continued for twenty-four hours past the time when the disease has 
apparently been cured, but at 2 inches instead of 1 inch intervals. 

It is noted that the temperature drops within one-half hour 
followmg erection of the oxygen barrier and is usually normal in 
twenty-four hours. Beginning with my case and used with the two 
subsequent cases a hood or tent was set over the open wound or 
wounds and oxygen was freed at the rate of 10 liters per mimute, 
the wounds being lightly covered with gauze soaked in normal salt 
solution. Wounds so treated cleared up more rapidly than without 
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local therapy. Penicillin m large doses was continued through the 
oxygen treatment period. 

There is one precaution to be observed in the upper extremity. If 
oxygen is inserted in the supraclavicular area it may result in severe 
earache and in deafness, lasting for six to nine months. 

In my personal case the oxygen was inserted through seven 
portals and eventually oxygen emphysema extended almost to the 
pubes. Only a small amount of oxygen rose above the clavicle and 
this produced difficulty in swallowing and talking. In less than 
seventy-two hours all discoloration had disappeared. 


CASE REPORT 


T. K., white male, aged eleven years, fell from a ladder while picking 
cherries and was admitted to Delaware County Hospital ten minutes later 
at 6:30 P.M. on June 1, 1945 with a compound fracture of both bones of 
the forearm, the ulna with its proximal fragment exposed through a wound 
1 inch Jong. Crepitus and marked deformity were present. The sleeve over 
the forearm was not torn. A sterile surgical dressing was applied to the 
wound, the arm was splinted and tetanus and gas bacillus antitoxin (1500 
units) given. Roentgenogram showed a fracture of the radius 5 cm. from 
the distal end with the distal fragment displaced laterally and forward 
and overlapping of 1.5 cm. The ulna showed a fracture 2 cm. from the 
distal end and with the distal fragment totally displaced toward the radial 
and volar aspects. 

Within three hours an open operation was performed by my assistant, 
Dr. Charles A. Steiner, under general anesthesia. Operation consisted 
of debridement and open reduction through separate incisions without 
internal fixation. Sulfanilamide, 5 Gm., was sprinkled in the wound which 
was closed with interrupted silk sutures and without drainage. A posterior 
plaster splint was applied and a light circular cast over it. 

A roentgenogram on June 2, 1945 showed good reduction with satis- 
factory alignment. The patient’s temperature was 100°F., pulse 100, 
respiration 22, red blood cells 4,050,000, hemoglobin 78 per cent, white 
blood cells 9,800, neutrophils 86, lymphocytes 12, monocytes 2, stabs 28, 
segments 58. The urinalysis revealed nothing abnormal. The arm was 
elevated and the fingers were warm with full mobility. On June 3rd, the 
temperature was 101°F., pulse 110 and respirations 24; sulfadiazine was 
begun by mouth. The extremity was apparently normal. 

On the following day, the temperature was 102°F., pulse 110 and 
respirations 28. The fingers were slightly blue and cold but the patient 
compained of no pain. The cast was removed and the wound showed typical 
discoloration, crepitation and had the characteristic odor of gas bacillus 
infection. This was confirmed by laboratory findings of Clostridium Welchii, 
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hemolytic in type. The white blood count was 17,600, neutrophils 79 per 
cent, stabs 18, segmented 61. Immediate operation was performed with full 
length incisions. The disease had not spread to the elbow. Gas antitoxin 
was given in large doses; penicillin, 25,000 units every two hours, was 
given intramuscularly and 3 Gm. sulfamerazine intravenously. 

Within eight hours there was edema above the elbow so a guillotine 
amputation was performed high on the upper arm without tourniquet 
(Hinton). Within five hours following amputation the temperature rose to 
103°F., the pulse to 160 and the patient became irrational. This was at 
9 Pp. M. when 500 cc. of whole blood was given. At midnight no extension 
was evident. 

Blood cultures taken were negative after seven days. During the morn- 
ing there was no improvement. The patient was given 3,000 units antigas 
serum, streptococcic antiserum in large doses, 3 Gm. of sulfamerazine 
intravenously, 100,000 units of penicillin, continuing 25,000 every two 
hours and 400 cc. of whole blood. At 2 p.m. the temperature was 103°F., 
pulse 140, the patient was rational and his skin was cold and clammy. There 
was now bluish discoloration extending to 4 inches below the axilla on the 
chest wall but no crepitation. At 3:30 P.M. under aseptic precautions 1,000 
cc. of oxygen was injected into each of seven portals according to the 
method described earlier. This included the subcutaneous tissue and chest 
muscles but not in the supraclavicular area. There was considerable pain 
attending the first injections. Wet dressings and a small oxygen tent, begun 
some hours before, were used over the stump. Five minutes after the injec- 
tions were completed the patient complained of difficulty in swallowing and 
talking. At 6 p.m. a second series of oxygen injections was given. 

The following is a short summary of the patient’s condition from June 
6th to July 3rd: 

On June 6th, the sulfa level was 25 mg./100 cc. Oxygen injections were 
given at 6 A.Mm., noon and 5 p.m. There was marked improvement in the 
clinical picture. The temperature was 100°F., pulse 110, respirations 32. 
The patient was rational and the line of demarcation began to fade. A 
transfusion of 500 cc. was given; the urea nitrogen was 27 mg./100 cc. and 
the creatine 1.3 mg./100 cc. On the following day more improvement was 
evident. The temperature had dropped to 99.2°F., and the line of demarca- 
tion was retreating. A heat lamp was used at intervals. Oxygen injections 
were repeated: 450 cc. at 10:40 and 500 cc. at 12:50. A transfusion of 500 
cc. of blood was given and the sulfa level dropped to 6.3 mg./100 cc. 

On June 8th, oxygen to the stump and wet dressings were discontinued. 
Oxygen injections were continued at intervals and the line of demarcation 
and discoloration disappeared. One Gm. of sulfamerazine every six hours 
was continued for four more doses. The red blood count was 4,300,000, 
hemoglobin 82 per cent, white blood count 10,000, neutrophils 76, stabs 21, 
segments 55, urea nitrogen 19 mg./100 cc. On the following day tem- 
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perature, pulse and respirations were normal, and penicillin 12,500 units 
was administered every four hours. 

On June 11th, some subcutaneous emphysema of oxygen persisted over 
the chest and abdomen. The sulfa level was 2 mg./100 cc. and 6,300 units of 
penicillin was given every four hours. On June 12th, a culture taken from 
the stump was negative for Bacillus Welchii. Potassium permanganate 
soaks 1:2,000 were applied every three hours. On the following day the 
pencillin was stopped. 

On June 19th, a moderate secondary anemia was present; the red blood 
count was 3,600,000 and hemoglobin 84 per cent. On June 22nd, after 
preliminary wound cultures, tetanus antitoxin and gas bacillus antitoxin, 
the stump was revised under anesthesia (Steiner). On that day a 500 cc. 
transfusion was given, and on the following two days transfusions of 300 cc. 
and 200 cc. were administered. On June 26th, the hemoglobin was 98 per 
cent and the red blood count 5,030,000. The patient was discharged from 
the hospital on July 3rd and later was fitted with an artificial arm. 


SUMMARY 


This paper is given to present a controlled and scientific method 
of blocking the spread of gas bacillus infection of extremities and 
trunk, and as an adjuvant to proper surgery in gas gangrene. It 
requires no special skill to administer and may be done by anyone 
under medical supervision. 

I wish to give full credit to Dr. Harold H. Engle, Surgical Resident, 


who from the very beginning urged oxygen therapy and who spent many 
sleepless hours giving the oxygen injections. 


SURGICAL WOUNDS OF THE ABDOMINAL 
WALL WITH THEIR FAVORABLE AND 
UNFAVORABLE RESULTS 


A. O. SINGLETON, M.D. 
GALVESTON, TEXAS 


OT all abdominal wounds are the result of accidental trauma. 

| \ | Incisions made by the surgeon in abdominal operations 

may be of two varieties and classed as wounds or incisions. 

When the abdominal wall is traumatized unnecessarily by an ill- 

advised incision it should be called an abdominal wound. On the 

other hand if anatomical structures are respected the incision may 

produce little disturbance and then only should be designated as 
an abdominal incision. 

Those of us who have been associated with medical education 
for a long span of years have seen anatomy, once the most important 
major subject in the medical curriculum, now assigned to a minor 
role and we feel that if there ever was a time for surgical anatomy 
to be emphasized it is the present time. 

The age old incisions are so firmly fixed in the habits of surgeons 
that it is difficult to dislodge them. The average surgeon is so 
intent upon getting to the pathology in question, the stomach, the 
gallbladder, the diaphragm or the colon, that he resents the delay 
which might be caused by comprehensive knowledge of the abdomi- 
nal wall, though he will spend many hours in preparing himself 
with the study of the minutest detail of the technical removal of 
the organ in question. 

This discussion will be directed particularly to: (1) Those sur- 
geons who have at one time or another had difficulty in getting a 
good exposure of the field of operation in certain abdominal pro- 
cedures; (2) those who occasionally have wound disruption occurring 
postoperatively; (3) Those surgeons who have had his or other 
surgeons’ patients come to him with postoperative hernia; (4) those 
surgeons whose patients have painful postoperative convalesence 
or too frequent pulmonary complications, and (5) those surgeons, 
who have a fear of wound failure and use some special means of 
preventing it, such as special suture material of silk, cotton or wire, 
chromic catgut; or special types of sutures, such as figure-of-eight, 
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deep stitches or special supports of the abdominal wall postoper- 
atively to protect their wounds. 

Vertical Incision. The long vertical incisions (mid-line, right 
rectus, left rectus) were at one time probably justified when intra- 
abdominal diagnosis was less precise but with modern diagnostic 
skill and diagnostic agents, exploratory operations are infrequent. 
The older surgeons frequently feel it necessary to extend their 
incisions upwards or downwards, depending upon the direction the 
pathology was found after exploration. Too often it is not realized 
that the making of a second incision is always safer for the patient 
than stretching or enlarging the original incision unnecessarily long. 

Faulty Wound Healing. The contributing factor to faulty wound 
healing in the abdomen are many but in our opinion a proper regard 
for anatomical incisions makes the other causes assume a place of 
small importance. It is true that vertical incisions may result in a 
strong union if everything goes well but one cannot anticipate in 
every instance when a patient will develop an ileus with gaseous 
distention or a troublesome cough, postoperative vomiting or slight 
infection in the wound. Should one or more of these complications 
arise the vertical or unanatomical incision will give way invariably 
while the patient with the anatomical incision will survive such 
complications without separation of its edges and faulty union. 

It is evident from the study of the literature that unsatisfactory 
restoration of the abdominal wall is quite common and our own 
experience has been very convincing. Some years ago we made a 
study of 9,000 consecutive abdominal incisions in the John Sealy 
Hospital and this furnished us definite proof of the above statements. 
In this review there were 5,853 incisions that had been classed as 
nonanatomical. These were vertical incisions (mid-line, upper rectus 
and lower rectus). Of this number there were sixty disruptions with 
a high mortality in these sixty patients, and there were to our 
knowledge from 2 to 3 per cent postoperative hernias. Unquestion- 
ably there were a great many more that we were not able to follow 
who developed ventral hernias. Some fifteen years ago we abandoned 
the vertical incision in the upper abdomen and in many instances 
in the lower abdomen. The result has been the almost complete 
elimination of disruptions and postoperative hernia being extremely 
rare and found only in a few cases where drainage of the abdominal 
cavity was necessary. This investigation in itself would indicate 
that we were justified in claiming that the anatomical incisions are 
not only worth while but obligatory upon the surgeon, and that the 
older vertical incisions should be dispensed with. 


SINGLETON—WOUNDS OF ABDOMINAL WALL 235 


Yy Y 
Yff Superior 
Epigastric 2 


fxternal 
oblique -----\ -- NZ 


Intercostal Z | Yyy 
4 ---Epigastric 2. 


Internal / 
34. Anterior sheath 
Y of Rectus m. 
if 


Fic. 1. Standard anatomical drawing showing blood supply, 
nerve supply and muscles of the abdominal wall. 


Anatomy. The important anatomical structures in the ab- 
dominal wall, are of course blood vessels, nerves, muscles, fascia and 
skin. (Fig. 1.) 

Fortunately the abdominal wall is richly supplied with blood 


from many sources and one is rarely afraid of devitalizing tissues to 
the extent of interfering with this blood supply which might mter- 
fere with healing, though the incision may be anywhere in the 
abdomen. The intercostals, superior and inferior epigastrics with 
their many anastomoses, supply the abdominal wall freely with 
blood. 

The nerve supply, both sensory and motor, is abundant. Because 
of the many intercostal nerves and their intercommunications, it is 
difficult to denervate any part of the abdominal wall, though nu- 
merous nerve trunks may be severed. We have frequently tested 
patients who have had lateral transverse incisions with the severing 
of as many as three intercostal nerves, to find that m two or three 
months time there is complete restoration of sensation and muscular 
power to the skin and muscles directly supplied by these nerves. 

The muscles of the abdominal wall and their function are well 
known to the surgeon. The recti muscles run parallel with the long 
way of the body and these muscles are largely used to splint the 
abdomen and protect the intra-abdominal structures from trau- 
matism. The other general muscles, commonly called the flat 
muscles, are the external oblique, internal oblique and transversus. 
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Fic. 2. Sloan incision. Skin incision Fic. 3. Sloan incision may be enlarged 
made vertically or transversely. by retracting the rectus muscle on 
Retraction of skin is exaggerated to the left as well as on the right side 
show the fascia in this area. for resection of the stomach. 


These muscles have a function which is much more complicated 
than the recti; they not only maintain the positive pressure in the 
abdomen, almost entirely encircling the body, but at the same time 
they are respiratory muscles and are never at test. During extra 
effort, such as retching or vomiting, sneezing or coughing, the pull 
upon these flat muscles across the abdomen is very great. The 
fibers of these muscles run generally in a transverse direction; there- 
fore, in order to maintain a satisfactory abdominal wall, incisions 
through them should be in a transverse direction. 

Fascia of the abdominal wall is its most important holding struc- 
ture and where the tension is greatest the fascia is more abundant. 
The fascia of the abdominal wall must be thought of as the tendinous 
continuation of the muscles. The flat muscles arise from the ribs, 
lumbar fascia and ileum and their tendinous insertion is in the mid- 
Ime of the abdomen. These tendons form the anterior and posterior 
sheaths of the recti muscles. The fibers of these tendons run in a 
transverse direction, meeting in the mid-line and form the linea alba. 
If one cuts the fascia vertically it is across the direction of its fibers 


; } 
pred 
ey 
| 


SINGLETON—WOUNDS OF ABDOMINAL WALL 237 


Fic. 4. Fascia comes together without tension 
guaranteeing security and healing. 


and the direction of muscle pull and it requires a tremendous 
amount of effort to maintain it in position during sneezing, cough- 
ing or vomiting or when there is great gaseous distention, these 
flat muscles will invariably pull the ends of fascia approximation 
apart. The average surgeon would hesitate very much to cut the 
tendon of the muscles of the forearm or of the leg knowing the great 
difficulty of suturing them together and maintaining the position. 
On the other hand, he does not hesitate in the vertical incision to 
cut the tendons of the muscles across the direction of their pull. 

Suture Material. We might say here that we believe the con- 
troversy over suture material is largely due to the fact that surgeons 
endeavor by the aid of suture material to overcome the tremendous 
pull necessary to maintain this fascia together and that the contro- 
versy over the use of various types of suture material will continue 
without a decision so long as surgeons disregard the anatomical 
arrangement of these structures and endeavor to restore and main- 
tain the tissues of the abdominal wall together after unanatomical 
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Fic. 5. Muscle and fascia-splitting incision in the upper abdomen for pyloric stenosis and 
gastrostomy. 


incisions. There is hardly a place in the abdomen where one can- 
not secure adequate exposure for surgical operations and still make 
the incision between the muscle fibers or fascia fibers parallel with 
the line of tension and thus avoid the difficult problem of keeping 
the wound edges together. If the tension upon the wound is great 
enough to require strong sutures the result will always be strangula- 
tion of the wound edges and the union will be impaired. On the 
other hand, if the incision is made in such a way that the edges will 
be approximated without tension, the tendency to disrupt is not 
present and good circulation will prevail with sound healing assured. 

Upper abdominal vertical incisions give the greatest difficulty. 
It is here particularly that the transverse incision gives the greatest 
satisfaction. A few surgeons have been interested in the incision 
problem for many years. Anatomical incisions, particularly those 
of transverse nature, of various type have been advocated by 
Pfannenstiel, Boeckmann, Moschocowitz, Quain, Bartlett, Sloan 
and others. Moschocowitz, Coller, Gurd and others have advised 
transverse incisions as a general principle in the abdomen, par- 
ticularly the upper abdomen. Some of these have disregarded ana- 
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Fic. 6. Fic. 7. 

Fic. 6. Lateral transverse incision. Skin incision made parallel to the costal border. The 
anterior sheath of the rectus and the external oblique tendons and muscle cut across. 
The posterior sheath is incised transversely and the incision carried between the 
fibers of the internal oblique, across the transversus and peritoneum in line with the 
skin incision, the rectus muscles being retracted medially and preserved. 

Fic. 7. This incision allows the exposure of the gallbladder and biliary ducts so that acci- 

dents to these ducts should not occur in this operation. 


tomical structures to the extent that the rectus muscles are cut 
across. The writer has frequently called attention to the fact that 
the rectus may usually be preserved and serve a useful purpose if 
retracted out of the way and replaced subsequently. In all of these, 
maintaining apposition of the wound edges requires much less effort 
than vertical incisions and gives much greater assurance of a sound 
abdominal wall postoperatively. There is hardly any excuse for a 
surgeon not to have a good working knowledge of the anatomy of 
the abdominal wall. With a working knowledge of the abdominal 
wall the surgeon may open the abdomen at any location with a safe 
muscle and fascial splitting incision, securing good exposure and a 
safe restoration of the tissue involved. 

Though the vertical incision is commonly used, it does not give 
the surgeon access to the organ which he is trying to reach. Vertical 
incisions for operating upon the gallbladder, right and left colon, 
spleen and appendix, are far distant from the organs attacked, 
making the operation much more difficult than if the incision were 


made in the region of the pathology. 
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Fic. 8. Abdominal wall is closed in two layers. 
The posterior sheath, internal oblique and 
transversus in one layer, the anterior sheath, 
external oblique in another layer, giving a 
strong abdominal wound. 

McBurney Incision. The first one of the muscle fascia splitting 
incisions to become popular, was of course, the McBurney incision, 
which at the present time is acknowledged to be the most preferable 
incision for operation upon the appendix. Some object to the Mc- 
Burney incision claiming they do not secure sufficient room, but 
one should know that the McBurney incision may be modified or 
extended without weakening the abdominal wall. It may be en- 
larged downwards by incising the rectus sheath beneath the external 
oblique fascia, securing room to reach the pelvis for operation upon 
the uterus or adnexa, or may be extended upwards with removal 
of the right half of the colon which we have done on many occasions. 
The McBurney incision should be made at a higher level than was 
originally planned because of the frequency of a high cecum. It ts 
difficult to bring the cecum down when it is attached high; on the 
other hand, it is very easy to bring the cecum up should it extend 
over the pelvic brim. (Figs. 2, 3 and 4.) 

The Sloan incision for the upper abdomen is the most perfect 
of all anatomical incisions from the standpoint of anatomy, and a 
working knowledge of it should be had by every surgeon. If one 
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Fic. 9. This incision on the left side is Fic. to. Anterior sheath of the rectus 


made in the same way. It is particu- and external oblique fascia incised. 
larly useful in splenectomies and in Anterior sheath of rectus muscle 
operations upon the diaphragm. liberated from muscle. 


practices the Sloan incision a few times he will certainly become 
familiar with the anatomical structures of the abdominal wall from 
an incision viewpoint. The skin incision is made vertically or trans- 
versely, the anterior rectus sheath is incised vertically on the right 
side, and the median portion of the anterior sheath dissected off 
the muscle carefully to the mid-line, and the muscle retracted lat- 
erally. This does not disturb the circulation of the muscle or its 
nerve supply. This freemg of the rectus muscles should be from very 
high up down to below the umbilicus. An incision is then made trans- 
versely through the posterior sheath to the linea alba. This gives 
sufficient room for exploration and for care of perforated ulcer or 
doing a gastroenterostomy. If a subtotal or complete resection of 
the stomach seems necessary, the anterior sheath of the opposite 
rectus may be incised vertically, and the muscle pulled laterally 
as on the right side. The transverse incision through the posterior 
sheath is extended across the linea alba and all the way to the rib 
margin on the opposite side. This gives an abundance of room for a 
resection of the stomach in its entirety or any part of it. Gallbladder 
surgery may also be done through this-incision. 

In the closure of the wound the extra time spent in making the 
incision is compensated for by the very easy and rapid closure. The 
posterior sheath of the rectus is the chief holding material in this 
part of the abdomen. The pull upon it is im a transverse direction 
and it is brought together and maintained without tension. If the 
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Fic. 11. Fic. 12. 

Fics. 11 and 12. Through this incision the gastrosplenic ligament is doubly 
ligated and divided up to the diaphragm. The splenic artery is identified 
and ligated along the upper border of the pancreas controlling the circu- 
lation before the spleen is delivered. 


patient strains or retches the more securely the posterior sheath is 
brought together. 

For the past nineteen years we have used this incision exclusively 
for operations upon the stomach. We have yet to see a wound dis- 
rupt and have seen only one small epigastric hernia. 

We should keep in mind that in pyloric stenosis in infants, muscle 
and fascia splitting (Fig. 5) incisions to the right of the mid-line 
makes a wound that is sufficiently large to deliver the tumor and 
incise it without the danger of the intestines being forced out. Also 
gastrostomy to the left of the mid-line with the same type of incision 
is much more desirable than the incision which cuts the posterior 
sheath of the rectus in a vertical direction. 

A lateral transverse incision upon the gallbladder and biliary pas- 
sages on the right side and the spleen and splenic flexure of the colon 
on the left side, has given us satisfaction for a number of years. 
(Fig. 6 and 7.) These incisions are made through the skin parallel 
to the costal border and an inch or two below extending from the 
midline to just above and posterior to the anterior superior spine. 
In line with the skin incision,.the anterior sheath of the rectus muscle, 
which is a continuation of the external oblique fascia, is cut across 
and the external oblique fascia is cut across with a continuation 
of the incision far to the right or to the left, if on the left side. In 
line with the skin incision beneath the external oblique will be found 
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Fic. 13. 


in line with the internal oblique fibers which are the strongest of 
the flat muscles. The anterior sheath of the rectus muscle is dissected 
free of the rectus for an inch or two above and below where it 
crosses the muscle, and the rectus muscle is retracted medially. 
This exposes the posterior sheath, which is cut beneath the rectus 
muscle, extending from the mid-line and continuing on between the 
fibers of the internal oblique and through the transversus muscle 
and peritoneum to the extent of the incision laterally. 

This incision gives an exposure to the biliary ducts and gall- 
bladder that no other incision will equal. Most of the accidents which 
occur to the ducts during biliary surgery are largely due to the fact 
that the surgeon does not have satisfactory exposure of the cystic 
duct, common bile duct and cystic artery. 
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Fic. 14. Transverse incision on either side of the abdomen for colon surgery 
may be used and the rectus muscle preserved by dissecting the anterior 
sheath from the muscle and retracting it toward the mid-line. 


The wound is closed in two layers; the peritoneum, transversus 
and internal oblique with their tendons in one layer and the anterior 
sheath of the rectus with its muscle, the external oblique, is brought 
together with another suture. This incision may be made a little 
lower and used very well for resection of the cecum or right colon. 
(Fig. 8.) 

On the left side this incision is just as useful for removal of the 
spleen, for resecting the splenic flexure of the colon, and operations 
upon the diaphragm. This incision has many advantages for the 
removal of a large spleen. It is possible to get excellent exposure, 
ligate the splenic artery, the gastrosplenic omentum up to the 
diaphragm before delivering the spleen. After the spleen is removed, 
one has excellent access to the diaphragm and bleeding from the 
splenic bed may be controlled under direct vision. (Figs. 9, 10, 11, 
12 and 13.) 

As previously stated, some of our ablest surgeons have recom- 
mended transverse incisions on either side and even across the mid- 
line for operations upon the colon, cutting across the rectus muscle 
and linea alba at various levels from the costa border down to and 
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below the umbilicus.’ These incisions are very satisfactory and far 
superior to the commonly used vertical incision from the standpoint 
of exposure of the field of operation and from the postoperative 
comfort of the patient and safety of the abdominal wall. (Fig. 14.) 
On the other hand we find that the rectus muscle can be retracted 
out of the way with a little more effort and it serves a useful pur- 
pose by giving added strength and safety to the abdominal wall 
postoperatively. 

In accidental or true traumatic wounds, such as gunshot wounds, 
stab and incised wounds which are encountered in civil as well as 
military practice, this same principle of the proper regard for the 
anatomy of the abdominal wall should be used. Proper regard for 
infection by debridement and then enlarging the wound by separat- 
ing muscles in the line of their cleavage and incising fascia in the 
direction of its fibers, will allow one to do the intra-abdominal sur- 
gery necessary and restore the wall in a manner that will give the 
greatest comfort and safety to the convalesence of the patient. 


SUMMARY 


Surgical incisions in the abdomen made without regard for the 


anatomical structure involved may be truly traumatic wounds. The 
old well-established vertical incisions, particularly in the upper 
abdomen are unanatomical, difficult of closure and hazardous to the 
patient. Incisions made with the proper regard for the cleavage of 
the tissues of the abdominal wall, both muscles and fascia, contribute 
to the comfort and safety of the patient. Such anatomical incisions 
can be made in proximity to the pathology involved insuring greater 
ease and accuracy in the operation, in addition to leaving wounds 
that are closed without tension and with a greater security to the 


patient postoperatively. 


REFERENCES 


. BartTLett, W. and Bart ett, W., JR. Surg., Gynec. Obst., 57: 93, 1933- 

. BoECKMANN, E. St. Paul M. J., 12: 255, 1910. 

. Gurp, F. B. Canad. M. A. J., 42: 10, 1940. 

MoscnHocowirTz, A. V. Ann. Surg., 64: 268, 1916. 

PFANNENSTIEL, J. Samm. klin. Vortr., no. 268, (Gynak, No. 97): p. 1735, 1900. 
. Quain, E. P. Tr. West. S. A., p. 353, 1917. 

ReEEs, V. L. and Cotter, F. A. Arch. Surg., 47: 136-146, 1943. 

. SINGLETON, A. O. South M. J., 24: 200-206, 1931. 

. SINGLETON, A. O. South. Surgeon, 3: 235-243, 1934. 

SINGLETON, A. O. and BLocker, T. G., Jr. J. A. M. A., 112: 122-126, 1939. 
SINGLETON, A. O. Proc. Interst. Postgrad. M. A. North America, Oct. 26-29, 1943. 


I 
1 


246 SINGLETON—WOUNDS OF ABDOMINAL WALL 


DISCUSSION 


Laurie H. McKim (Montreal): I wish first to thank Dr. Singleton for 
the privilege of discussing this very valuable paper. 

The transverse incision has been used by Dr. Gurd and myself for 
approximately twenty-five years, and it has been used as a routine proce- 
dure. I would agree first with all of the advantages that Dr. Singleton has 
pointed out. 

The incision which Dr. Gurd and I use is not quite the same as the 
lateral one which Dr. Singleton has described. We prefer to use a directly 
transverse incision, that is, the incision is directly across the abdomen at 
right angles to the mid-line. We find that by the use of this incision we can 
do about 60 per cent of our gallbladder cases without division of the rectus 
muscle, but we do not hesitate to divide one of the rectus muscles or in 
fact both of them should the need be apparent. We consider it is much 
better to enlarge the incision to any required length than to traumatize 
the tissues by the use of unnecessary traction or pressure of the tractors 
upon the muscles of the abdominal wall. 

There are certain tricks that we believe are worth while. The first of 
these is that the incision should not be made too high in the upper abdomen 
nor too low in the lower abdomen. It should be made fairly near the umbili- 
cus, usually about one inch above or below.: When this point is taken the 
incision may be prolonged, if necessary, to within about four inches of the 
mid-line behind. You can open them from one side to the other. You rarely 
damage any nerve supply and the incision is easily closed. 

There are certain items of technic that we believe are important about 
the closure. The most important of these is to accurately close the anterior 
sheath of the rectus if the rectus has been divided. You should not allow 
any herniation of the muscle between the cut edges of the fascia of the 
rectus sheath. 

There is one further point: special attention should be paid to the 
closure of the posterior sheath in the mid-line. The few cases of eventration 
that we have ever seen have occurred in this region and have occurred 
following operations in the hands of men who did not understand the 
importance of accurate closure in the mid-line, where a little bit stronger 
closure is required than elsewhere. 

Dr. Singleton has referred to the fact that these patients have a 
smoother convalescence. We feel sure that is the case and we believe that 
the directly transverse incision which we use has slight advantage over 
Dr. Singleton’s incision in one respect; that is, by the use of the transverse 
incision at right angles to the mid-line you usually stimulate only one 
spinal segment. We believe this is important. If you will observe these 
cases and particularly gallbladders done by this method, the amount of 
postoperative pain and discomfort, distention and all the other complica- 
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tions, is immeasurably less than you get in the long vertical incision where 
undoubtedly you stimulate three and possibly four spinal segments. 

PRESIDENT PENBERTHY: Thank you, Dr. McKim. Owing to the lateness | 
of the hour I am going to ask Dr. Singleton to close the discussion. 

A. O. SINGLETON (closing): I have nothing further to say except that a 
good deal of physical therapy was discussed earlier, to the ambulatory 
patient’s advantage. I have always believed that the patient with an ab- 
dominal operation should not necessarily be tied in bed. I think the use of 
an ordinary bed pan with the patient lying in bed is the greatest strain 
upon the abdominal wall we could have, even though he gets out of bed and 
scrubs the floor. 

Patients with a high incision, in whom important structures are not 
cut across, do have an easier convalescence, and you certainly are perfectly 
safe in getting them out of bed. 


TENOSYNOVITIS OF THE FOREARM 


Rosert L. RHODES 
AUGUSTA, GEORGIA 


HIS lesion, frequently looked upon lightly and treated care- 

lessly, may prove of serious consequence or even become 

calamitous in some cases. In my experience it is rather pecu- 
liar to certain classes of workers particularly those requiring powerful 
grip action of the hand and those whose hands are constantly sub- 
jected to vibration or oft repeated jolts. It is by no means uncommon 
in such workman. 

It occurs usually in the region of the wrist, more frequently the 
dorsum and involves the extensor tendons, particularly of the thumb, 
occasionally occurs upon the palmer aspect and involves the flexor 
tendons. Not infrequently it is higher up on the forearm about 
midway the dorsal surface where it is much more apt to be caused 
by direct blow such as being struck across the forearm by a falling 
brick or piece of lumber. Automobile mechanics, so many of whom 
use pliers almost exclusively instead of a wrench, are rather sus- 
ceptible; workers around brick kilns, particularly those who catch 
brick pitched from ten to twelve feet above. Here we have not only 
strong grip action but the jolt of stopping the brick, workers around 
saw mills and lumber yards who also use strong grip action and are 
subject to jolts and vibrations of the hands throughout the day’s 
work. I have never seen but one case in the left arm and that was 
a railroad engineer in whom the left is the throttle arm and therefore 
in much more constant use. Incidentally he was quite obstinate, 
refused to heed advice or appropriate treatment, developed tuber- 
culosis of many of the extensor tendons and ultimately his arm was 
amputated. At the onset, I am sure, he had only a simple lesion 
and subsequently tuberculosis became superimposed. 

Simple tenosynovitis is characterized by severe pain sharply 
localized upon motion of the involved tendons, quite tender upon 
palpation and coarse crepitation. There is but very little if any 
swelling. Tuberculous lesions have very little pain or tenderness, 
swelling is fusiform in type of the involved tendons, nodular and 
crepitus is of a much softer type. As the disease progresses swelling 
may become egg shape and rice bodies may become palpable. I have 
never seen a case of the tuberculous type who did not give a very 
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definite history of one or more attacks of simple nature or trauma 
and I am convinced that tuberculosis is not primary but becomes 
superimposed in an area of lowered resistance. To prevent this 
development by stressing this thought, is the chief reason for this 
discussion. 

Treatment of the simple lesion consists in complete immobiliza- 
tion to secure absolute rest of the tendons involved. I do not fear 
adhesions, as we have been admonished, but maintain the above 
until at least one week after all pain, tenderness and crepitation 
have disappeared. Light work for two or three weeks after which 
regular work may be resumed if there has been no flare up. I have 
had several cases whose work has had to be changed because of 
repeated recurrences. 

Tuberculous tenosynovitis should be promptly operated as soon 
as the diagnosis is made. The keynote is most meticulous sharp dis- 
section of all tubercles and areas of inflammation on both tendons 
and sheaths, not overlooking the under surface of the tendons. If 
done thoroughly the disease will be eradicated, on the other hand 
if one little granuloma is left, it will recur. Immobilization for two 
or three weeks followed by motion, very slight at first but gradually 
increased until full function is restored. These cases will develop 
adhesions with limitation of function if kept immobilized too long. 
Whether beneficial or not, I do not know, but I have had them 
expose the wrist or arm to direct sunlight for half an hour or more 
daily for months following. So far I have had no recurrences. Of 
course the primary focus of the tuberculosis infection should be 
diligently sought but this is most discouraging and disheartening 
because, in my experience, it has been totally fruitless. In no case 
have we been able to locate the primary lesion until months or 
years later when it became manifest, as I will illustrate in the report 
of several cases. 

CASE REPORTS 


Case 1. The patient was a robust young negro man, twenty-three 
years of age, who was an ice cream delivery man in the days when ice cream 
was delivered in 10 gallon churns, packed in ice in large wooden containers. 
Strong grip action was required in handling these heavy containers. He 
developed tenosynovitis of the extensor tendons of the thumb for which 
the hand and arm were completely immobilized for thirty days until 
completely recovered. He was then returned to work but cautioned to only 
drive the truck and let another man do the delivering. After several months 
he began to handle the containers again and developed a recurrence. Again 
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it was cleared up by rest and immobilization and he was returned to work 
with the same admonitions. In about six months he returned this time with 
a fusiform swelling crepitus and low grade fever. This was felt to be tuber- 
culous, was operated under intravenous procain anesthesia, rice bodies 
evacuated and all inflammatory tissue sharply dissected from the tendons 
and sheaths. Recovery was prompt and uneventful. Careful examinations, 
including sputum and x-rays of chest failed to reveal any evidence of the 
primary focus. He worked five months as a truck driver when he went to 
New York, obtained a position of a Pullman porter and worked at this for 
two and one-half years when he was laid off because of his health. He 
returned home, both lungs were riddled with tuberculosis and he died a 
month later. He did not*have any recurrence of the tenosynovitis. 

Case 11. The patient, a white man whose occupation was a telephone 
lineman and who used pliers almost exclusively. He had a simple tenosyno- 
vitis with tenderness and crepitus of the extensor tendons of the thumb 
which was cleared up by immobilization and rest. He, too, had a recurrence 
after several months which again cleared up under treatment. A year and 
a half Jater he developed a recurrence with nodular fusiform swelling, 
cretitus, rice bodies and so on. This was operated and he made an unevent- 
ful recovery. Careful search failed to reveal any primary focus. Two years 
later his health began to decline and he was given light work in the stock 
room for two years when he developed urinary symptoms. Check at this 
time showed bilateral tuberculous kidneys and bladder and he was put to 
bed and efforts made to build up his strength. However, he steadily de- 
clined, soon showed a tuberculous peritonitis and enteritis and died in a 
few weeks. 

Case 1. A forty three year old general merchant in a small town, who 
cut his right wrist on a broken bottle over the lower end of the ulnar, palmar 
aspect. He went to the doctor who cleaned it out and sutured the wound. 
It apparently healed satisfactorily. A month later while fishing, his foot 
slipped and he fell, breaking the fall with his right hand. The site of the 
recent laceration promptly began to pain and swell into a lump about 1 inch 
diameter and elevated about half an inch. After a few days it broke open 
and discharged a serous fluid. All treatment failed and after a month he 
came to see me at which time the size of the lesion was as above and pre- 
sented a dirty granulomatous appearance. Thinking that probably a piece 
of glass was in the wound, I advised exploration and excision of the area. 
This was done and quite to my surprise we found a tuberculous tenosyno- 
vitis of the flexor carpi ulnaris, all inflammatory material was carefully 
excised shaving it from the tendons as well as the sheath, the wound was 
closed and immobilization splint for two months, then gradually function 
was restored. Here again thorough checking failed to reveal the primary 
focus. The wrist remains well and his general health seems to be good after 
a year but I anticipate that some day his focus will declare itself. 
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Thus tenosynovitis deserves a little more consideration or respect than 
that ordinarily accorded it. Repeated or recurring attacks are quite sig- 
nificant and demand a change of occupation or type of work because of 
the very definite predisposition for tuberculosis to become engrafted upon 
it. Should this occur immediate excision of all infected tissue is indicated 
to prevent extension to other tendons which may lead to the loss of the 
arm or even life. 


DISCUSSION 


GrorGE Horton (San Antonio): I think Dr. Rhodes is to be con- 
gratulated upon bringing us such an important subject. 

I should like to add one condition of which I have seen a Jot and that is 
the specialized form of stenosing tenosynovitis of the abductor pollicis 
longus and extensor pollicis brevis, (De Quervain’s disease), which occurs 
quite frequently in women. It is localized pain over the dorsum of the wrist, 
in the region of the dorsal carpal ligament. Conservative therapy very 
seldom, in my experience, has yielded any satisfactory results. However, 
it is a very simple matter to excise the small part of the stenosing ligament 
and the results are practically uniformly favorable. 

I do not recall having seen much of the condition in men but I have seen 
a lot of it in women and I think perhaps the use of the iron without a 
thumb-rest is one of the common causes. It is a common condition and can 
be so easily relieved with a local anesthetic that we should not overlook 
this condition. 

Casper F. HEGNER (Denver): I cannot give any authority for this 
simple type of tenosynovitis but it was originally described in shinglers 
who used a hammer that jolted the wrist. It recurs frequently. It is strange 
that in Denver and Colorado, where we have so many tuberculous cases, 
that tuberculous synovitis is not as common as this paper would lead us 
to believe and when it does occur it is a tremendously difficult thing to 
control. 


SCALENUS ANTICUS SYNDROME* 


Mims GacE, M.D. AND HOMER PARNELL, M.D. 
NEW ORLEANS, LOUISIANA 


HE scalenus anticus syndrome is a definite clinical entity 

characterized by a train of symptoms resulting in a nonfatal 

disability of the upper extremities. These symptoms are the 
result of pressure upon the component parts of the brachial plexus 
and the subclavian artery by the scalenus anticus, scalenus minimus 
and scalenus medius muscles and the first rib. The condition can be 
recognized by the clinical manifestations of pain, numbness, tingling, 
sensory changes and muscular weakness amounting sometimes to 
complete paralysis of the extensor muscles of the wrist and fingers. 
These neurogenic signs and symptoms may be associated with mus- 
cle spasm in the arm, forearm, shoulder and neck as well as with 
various vascular changes of the arterial supply to the upper extrem- 
ity. Vasomotor phenomena may or may not be primary or secondary 
to these vascular changes. 

In 1934, Ochsner, Gage and DeBakey”* described this syndrome 
and reported six cases in five of which operation completely relieved 
the symptoms. The various prevailing theories were discussed and 
we advanced the hypothesis that the symptoms are produced by 
spasm of the scalenus muscle with secondary hypertrophy which 
presses the brachial plexus and subclavian artery against the scalenus 
medius and first rib; the first rib, in turn, is elevated by the muscle 
spasm and this increases the irritation or pressure on the lower 
trunk of the brachial plexus, thus causing a vicious circle. The 
etiologic factors responsible for the spasm of the scalenus muscle 
could not be adequately explained except by the theories of Todd* 
and Jones.'* Todd believed that the failure of descent of the sternum 
with the shoulder descent resulted in high fixation of the first rib, 
producing brachial plexus irritation, whereas Jones felt that the 
dorsal nerves joining the lower cord of the brachial plexus were com- 
pressed by the first rib. In accepting these two theories, we stated 
that irritation of the brachial plexus resulted in spasm of the scalenus 


* From the Departments of Surgery and Anatomy, Tulane University School of 
Medicine and the Section on General Surgery, Ochsner Clinic, New Orleans. 
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anticus muscle with its train of symptoms. At that time we found 
definite histologic evidence of inflammation and degeneration in the 
removed portions of the scalenus muscles. Since then, many arti- 
13,15, 21,23, 25,30,31,32 have been written on the scalenus anticus 
syndrome but an adequate explanation as to the etiologic factors 
responsible for the spasm of the scalenus anticus muscle and irri- 
tation of the brachial plexus has yet to be offered. That spasm of the 
scalenus anticus muscle is definitely present was adequately demon- 
strated by me in 1939 by injection of the scalenus anticus with 
procaine hydrochloride;* anesthetization of the muscle caused re- 
laxation of the spasm with complete relief of symptoms. 

Aynesworth! in 1940, agreed that spasm of the scalenus anticus 
muscle probably causes the symptoms by pressure upon the brachial 
plexus and suggested that myositis of the muscle is the motivating 
factor in the production of spasm. Nachlas,”® differing from most 
authors, believed that many factors were involved. However, he 
thought that the symptoms were due to nerve irritation from 
arthritis of the cervical spine with narrowing of the foramina. He 
suggested the term “brachialgia,’” instead of scalenus anticus 
syndrome. 

The most significant paper published as regards etiology, 
pathology and clinical manifestations is the one by Swank and 
Simeone,”’ which appeared in 1944. They explained the symptom 
complex on the basis of the anatomy of the scalenus anticus muscles. 
From their anatomic investigations they clearly demonstrated that 
the tendons of origin of the scalenus anticus muscle from the third 
to the sixth cervical vertebrae are in direct relationship to the fourth 
to the seventh cervical nerve roots. The cervical nerve roots of the 
brachial plexus pass from the foramina along a groove in the trans- 
verse process to the tip of the process where the tendinous origins 
of the scalenus muscle are in direct contact with the nerve. The ten- 
don arising from the tip of the third process passes over the fourth 
cervical nerve near the tip of the process. This continues downward 
until the last tendon arising from the sixth cervical transverse 
process passes over and is in contact with the seventh cervical 
nerve. The primary nerve roots, according to Swank and Simeone, 
increase in size from the fourth to the eighth, the sixth and seventh 
probably being the largest branches. As the nerve roots increase in 
size, they become more prominent in the groove of the transverse 
process; therefore, they are more closely in contact with the tendons 
of the scalenus anticus muscle. This is true of the sixth and seventh 
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cervical nerve roots, whereas the fourth and fifth, which are small, 
are seldom subjected to tendon pressure. The sixth and seventh 
nerve roots are liable to pressure and/or irritation by the scalenus 
tendons. Swank and Simeone believe that this is responsible for cer- 
tain symptoms manifest in the scalenus anticus syndrome which 
they classified as the superior or upper type. 

The description in the preceding paragraph is applicable only 
to the fifth, sixth and seventh cervical nerve roots. The relationship 
of the scalenus anticus to the eighth cervical and first dorsal roots, 
according to Swank and Simeone, is somewhat more complicated. 
The four tendons of origin of the anterior scalenus muscle coalesce 
into a comparatively broad muscle which is inserted into the 
scalenus tubercle of the first rib in front of the subclavian artery. 
The scalenus medius arises from the same transverse processes of the 
cervical vertebrae as the scalenus anticus but from their posterior 
aspect. The scalenus medius is inserted on the superior surface of the 
first rib just behind the scalenus anticus. Between the insertions of 
the scalenus anticus and scalenus medius there is a small triangle 
through which pass the cords of the brachial plexus and the sub- 
clavian artery. These structures are in direct association with the 
unyielding portion of the scalenus anticus and medius muscles and 
the first rib. Any encroachment upon this space will result in pres- 
sure upon the brachial plexus and subclavian artery. A cervical rib 
or a long transverse process of the seventh cervical vertebra will 
push the scalenus medius forward against the unyielding part of the 
scalenus anticus so as to produce a “‘squeeze”’ of the lower cords of 
the brachial plexus and subclavian artery. Hypertrophy of the 
scalenus anticus muscle likewise will cause pressure on the artery 
and lower cords of the brachial plexus. This resultant pressure pro- 
duces vascular changes and brachial plexus neuritis. The symptom 
complex arising from pressure on the eighth cervical and first dorsal 
nerve roots as well as on the subclavian artery has been designated 
by Swank and Simeone as the inferior or lower type of scalenus 
anticus syndrome. 

Our observations are in agreement with the anatomic findings 
of Swank and Simeone and their interpretation of the mechanism of 
nerve root pressure by the tendons of the scalenus anticus muscle in 
the superior type syndrome and the “squeeze” of the lower cords 
of the brachial plexus by the anticus and medius muscles. In this 
communication these findings will be supplemented by a preliminary 
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report of the findings of Reed* and Weed,* who at my suggestion 
made a detailed anatomic study of the scalenus anticus and medius 
muscles, the brachial plexus and the subclavian artery. In over 100 
cadavers, they examined the origin and insertion of the scalenus 
anticus and scalenus medius muscles, the variations in the insertion 
of the scalenus anticus on the first rib, the variations in the angle 
between the scalenus anticus and scalenus medius muscles at the 
level of the first rib and the relationship of the upper and lower 
nerve trunks of the brachial plexus to the scalenus anticus and 
medius muscles as well as to the subclavian artery. In addition to 
the relationship of the tendons of origin of the scalenus anticus 
muscle to the fourth, fifth, sixth and seventh cervical nerves we found 
the upper cords of the brachial plexus passing through the scalenus 
anticus muscle in 30 per cent of the dissections. The incidence of 
the passage of the cervical nerves through the scalenus anticus muscle 
is shown in Table 1. It was surprising to find some of the cervical 
nerves passing through the scalenus medius muscle. (Table 1.) The 
fifth alone and the fifth and sixth together was the most common 
combination of cervical nerves to pass through the scalenus muscles. 
On the right side the upper roots of the brachial plexus passed 
through the scalenus anticus muscle nineteen times and on the left 
twenty times, making a total of 39 or 30 per cent, (Table 1) whereas 
the cervical nerve roots only passed through the right and left 
scalenus medius twice each, making a total of 4 or 3.1 per cent. The 
total cervical nerve roots passing through the scalenus anticus and 
medius was 43 or 33.5 per cent. (Table 1.) I believe that these 
anomalies play a prominent and significant role in the etiology of 
scalenus anticus syndrome of the superior type. 

Another interesting finding was the presence of a scalenus 
anticus minor muscle in 60.8 per cent of cadavers dissected. (Table 
11.) This muscle was found forty-one times on the right and thirty- 
nine times on the left; in twenty-five instances it was bilateral. The 
scalenus anticus minor split off from the scalenus anticus and passed 
downward and parallel to the posterior border of the anticus and 
inserted itself into the first rib between the subclavian artery and 
the lower roots of the brachial plexus. This finding is of great 
significance both from the standpoint of etiology and surgical treat- 
ment. It is possible that the cervical nerves that passed through the 


* Reed, A. F. and Weed, J. C. From the Anatomical Laboratory, School of Medicine, 
Tulane University and the Ochsner Clinic. 
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scalenus anticus may have passed between the scalenus anticus and 
minor. This point was not definitely established. Another possibility 
is that in the embryonic development the upper roots of the brachial 
plexus may have been responsible for the splitting of the scalenus 
minor from the anticus. Regardless of its method of embryologic 


TABLE I 
NERVES PASSING THROUGH SCALENI MUSCLES 
Scalenus Anticus 


Incidence 
Nerve 
Right Left Both 
Scalenus Medius 
| 
Total. . .| 43 (33.5%) 
TABLE II 
SCALENUS ANTICUS MINOR 


development, its presence certainly narrows the triangular space 
between the comparatively rigid scalenus anticus and medius 
muscles. Therefore, changes in any of the three muscles (anticus 
major, minor or medius) will result in pressure upon the brachial 
plexus. In fact, Falconer and Weddell’ reported a case of scalenus 
anticus syndrome which was demonstrated at operation to be due to 
compression of the first dorsal nerve against the neck of the first 
rib by a scalenus minimus muscle. In their case there was a groove 
in the nerve where it was compressed by the scalenus minor muscle. 
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Section of the scalenus minimus relieved all symptoms. They stated 
that the symptoms were not due to the scalenus anticus muscle. 

Other significant variants noted in our dissections were the in- 
constancy in the size of the scalenus anticus muscle as well as the 
location of its attachment to the first rib as regards the distance 
from the sternoclavicular joint to its insertion. This latter variation 
also had a direct bearing upon the width of the base of the triangle 
between the scalenus anticus and medius muscles. The width of the 
scalenus anticus muscle varied from 0.6 to 2.5 cm. The base of the 
triangle or distance between the posterior border of the scalenus to 
the anterior border of the medius varied from 0.3 cm. to 2.3 cm. 
One can easily predict the difficulties a patient would have with a 
narrow triangle containing the brachial plexus, subclavian artery 
and scalenus minimus muscle. The insertion of the medius remains 
more or less constant. The narrowing of this triangle also depends on 
the distance from the costosternal junction to the insertion of the 
scalenus anticus muscle which varied from 2.5 cm. to 6 cm. If the 
distance is short, the triangle is large but if great the triangle is 
small. Therefore, the greater the distance from the costosternal 
junction of the first rib to the insertion of the scalenus anticus, the 
narrower the triangle between the scalenus anticus and medius 
muscles. 

The relationship of the subclavian artery to the scalenus anticus 
major and minor was more or less constant. The artery was posterior 
to the scalenus anticus except in one case in which it came through 
the anticus muscle. In the majority of instances the scalenus anticus 
minor was posterior to the artery. There were, however, a few cases® 
in which the scalenus minor circumscribed the artery as a loop or 
joined the scalenus anticus tendon beneath the artery. It is also 
worthy of note that the cords of the brachial plexus were so located 
between the subclavian artery and scalenus medius that compression 
of the so placed nerves could easily occur; this was noted twenty-one 
times on the right and twenty-six times on the left. 

The subclavian artery in a number of instances was so situated 
anatomically in relation to the scaleni muscles and the first rib that 
compression or irritation could easily take place. However, complete 
obliteration of the artery seldom if ever takes place in simple 
scalenus anticus syndrome. Greater compression of the artery and 
even obliteration occur in cases with cervical ribs. The same is also 
true in the costoclavicular syndrome described by Falconer and 
Weddell’ and Eden.® According to these authors the latter syndrome 
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may produce obliterative arterial disease of the upper extremities. 
The production of subclavian compression and even those cases of 
aneurysm of the subclavian artery in association with cervical rib 
is due to compression of the subclavian artery between the clavicle 
and the first rib. Falconer and Weddell’ state that the “costo- 
clavicular subclavian artery” syndrome can be produced by back- 
ward and downward bracing of the shoulder with hyperextension 
of the neck. They investigated this peculiar phenomenon in fifty 
normal men and fifty normal women. Obliteration of the pulse 
occurred in twenty-five of the men and thirty of the women. They 
also stated that in these cases, section of the scalenus anticus under 
local anesthesia did not prevent the occurrence of this syndrome. 
They, therefore, had to resect a portion of the first rib to allow the 
artery and brachial plexus to sink into this artificially created 
gutter. This increased the angle between the clavicle and first rib 
and prevented pressure on the subclavian artery. Eden® in 1939 
collected forty-eight cases of obliterative arterial disease due to the 
costoclavicular syndrome. This is mentioned in connection with the 
scalenus anticus syndrome because if severe vascular disturbances are 
present in the latter syndrome, one should suspect costoclavicular 
pressure since simple scalenotomy will not correct this anatomic 
anomaly. Smith,” however, reported a case of thrombosis of the 
subclavian artery associated with scalenus anticus syndrome which 
was relieved by section of the scalenus anticus muscle. In the light 
of Eden’s‘ and Falconer and Weddell’s’ reports, this case of Smith’s”® 
was probably the result of costoclavicular subclavian compression. 
Severe arterial symptoms, therefore, seldom occur in simple scalenus 
anticus syndrome but do occur in the presence of cervical ribs and 
the costoclavicular subclavian syndrome. 

From the preceding anatomic descriptions of the normal and 
abnormal relationships of the scaleni muscles, brachial plexus nerve 
roots and the first rib, defimite conclusions can be drawn regarding 
the relationship of these structures to the clinical manifestations of 
the scalenus anticus syndrome. These are: (1) there is a definite 
relationship between the tendons of the scalenus anticus and the 
fifth, sixth and seventh cervical nerves, (pressure producers), (2) 
there is a scalenus anticus minor muscle in 60 per cent of cases; (3) 
the upper roots of the fifth, sixth and seventh cervical nerves (singly 
or in pairs) pass through the scalenus anticus muscle or between the 
scalenus major and minor; (4) the unyielding scalenus anticus and 
scalenus medius at their attachment to the first rib forms a slit-like 
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triangle between the two muscles and the first rib; (5) there is a 
decrease in this triangle by the insertion of the scalenus minor 
muscle between the artery and brachial plexus; (6) there is a vari- - 
ation in width of the scalenus anticus muscle (0.6—-2.5 cm.), in the 
distance from the costosternal junction to insertion of the scalenus 
anticus muscle (2.5 to 6 cm.) and in the width between the scalenus 
anticus and medius (the scalenus triangle) 0.3 to 2.3 cm. and (7) 
there is an anatomic relationship between the brachial plexus, sub- 
clavian artery, and the first rib in this triangle. These factors create 
an ideal anatomic arrangement for the occurrence of neurovascular 
and scalenus anticus disturbances in a moderately high percentage 
of persons. However, there must be some factor or factors not well 
understood that act as the initiating spark which sets in motion the 
pathologic anatomy responsible for the appearance of the scalenus 
anticus syndrome. There are many explanations regarding the pre- 
cipitating factors responsible for the occurrence of the symptoms. 
It is agreed by the majority of authors that pressure upon the 
brachial plexus is responsible for the symptoms and that the scalenus 
anticus muscle (to this I would add the scalenus anticus minor) is 
the offending structure in the majority of, if not all, cases. The truth 
of this assertion has been repeatedly proved by the relief of symptoms 
following section of the scalenus anticus muscle. Section of the mus- 
cle results in detachment of its lower fixed end so that if the muscle 
goes into spasm, it cannot become taut and consequently, its 
““squeeze”’ effect is lost. Thus, it can specifically be stated that the 
primary disturbance occurs within the scalenus muscle, and | 
believe, in the majority of cases the precipitating factor is trauma, 
which need not necessarily be severe. That traumatic myositis of 
the scalenus anticus muscle can and does produce the syndrome has 
been reported by Aynesworth.' In all the sections of the scalenus 
anticus which we studied we found microscopic evidence of inflam- 
mation, hypertrophy and degeneration. The trauma may disturb 
the tendinous attachments resulting in spasm of the muscle heads 
or it may produce minute hemorrhage which would cause irritation 
of the sixth and seventh nerve roots in their groove beneath the 
tendons and muscle. This would produce the symptom complex of 
the superior type, whereas the spasm and tenseness of the scalenus 
anticus and the minor muscles would squeeze the lower cords of the 
brachial plexus between the scalenus anticus or scalenus minor or 
both and the scalenus medius. Once this action is set in motion, the 
muscle spasm plus the cervical nerve root irritation and the increase 
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in the brachial plexus compression, increase the spasm resulting in 
hypertrophy of the muscle which increases the nerve irritation 


- resulting in a vicious circle. As Aynesworth! stated, “‘Many, if not 


all, of the diseases in this small region [scalenus triangle] are the 
result of developmental defects.’’ This statement is in agreement 
with Todd,” Jones,!® Ochsner, Gage and DeBakey,?* Swank and 
Simeone” and many others as well as the author’s present state- 
ments based upon his anatomic studies and those of Swank and 
Simeone.”° 

Thus, it may be stated that the three factors (1) a congenital 
anomaly, (2) trauma (slight to severe) and, (3) traumatic myositis and 
hypertrophy of the scalenus anticus muscle, resulting in compression 
of the roots of the brachial plexus, synchronized into one motivating 
expression will result in a pattern which produces the clinical 
manifestations of the not too well known scalenus anticus syndrome. 

The disease occurs more commonly in women than men. In 
Jelsma’s!” review of 194 cases 56 per cent were in females. This pre- 
ponderance of females is not easily explained, except that there may 
be more minimal and constant trauma to the scaleni in women than 
in men. Most women are first cognizant of the disease while doing 
house work. 

The clinical manifestations may be protean but usually maintain 
a more or less constant pattern. In the majority of cases reported 
pain was felt along the distribution of the ulnar nerve with other 
signs and symptoms in the neck and shoulder girdle. We?’ considered 
this to be an overflow of impulses to other portions of the brachial 
plexus due to continuous and excessive stimulation of the lower 
cord. This rather wide distribution of the signs and symptoms has 
been thoroughly investigated by Swank and Simeone.” They con- 
cluded that there are two types of scalenus anticus syndrome: (1) the 
superior or upper type and (2) the inferior or lower type. It was only 
by thorough neurologic examination that they were able to classify 
the syndrome into two types. They were the first to describe the 
superior type, and called attention to the fact that it has not been 
correctly diagnosed. They further subdivided the superior syndrome 
into three types. In the first type the onset was sudden (within a 
period of hours) and the signs and symptoms practically complete 
within the first forty-eight hours. The characteristic clinical manifes- 
tation was severe weakness or paralysis of the extensors of the wrist 
and fingers producing wrist drop. There was numbness and tingling 
in the thumb and index finger and occasionally the long finger 
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spreading to the radial side of the hand. Reduced sensitivity to pin 
prick and cotton was noted in the areas of numbness and tingling. 
There was also decreased deep sensation in the first interosseous 
muscle. The numbness was first noted either in the thumb or index 
finger. If it started in the thumb first, it spread to the index finger and 
vice versa. Swank and Simeone noted that the signs and symptoms 
changed from day to day, but “‘the pattern of spread and the 
regression of the sensory signs remained constant.” Wrist drop was a 
constant finding and if the muscle weakness of the extremity had 
not been tested it would have been labeled radial nerve paralysis. 
However, it was found that there was little demonstrable weakness 
of the muscles of the arm and only slight weakness in the supinators 
of the forearm. The weakness was always less in the supinators than 
in the extensors of the wrist and fingers. This with other muscle 
weakness separated the clinical picture from true radial paralysis. 
In patients with wrist drop and tingling and numbness of the thumb, 
index finger and radial side of the hand, pain and muscle spasm was 
conspicuous by its absence. Here we have a syndrome characterized 
by numbness and tingling, decreased sensitivity and muscle weak- 
ness amounting to paralysis without pain or muscle spasm. 

The clinical manifestations of the second type of the superior 
form differ entirely from the first type and from the lower type to be 
described later. In the second type the predominating feature is pain 
and muscle spasm, ranging from mild to severe. The pain usually 
has recurred over a period of several months and is somewhat 
periodic in type. It is located in certain definite areas: the extensor 
surface of the forearm, the dorsal surface of the upper part of the 
arm, the posterior axillary fold, the tip of the shoulder, the neck, 
and the area medial to the scapula. The rhomboids, deltoid, triceps 
extensors of the wrist and fingers and the teres major may be in- 
volved. The pain is localized in the muscles and may be severe or 
aching. The muscles are usually tense or in spasm and frequently 
contain localized, tender knotty areas. In cases with severe muscle 
spasm the head may be tilted toward the involved side and the 
concomitant shoulder is frequently elevated. Occasionally, the 
affected shoulder seems to sag; this is thought to be due to relaxation 
of the muscle spasm. There are tender areas in the neck in this type, 
the most constant points being localized over the fourth, fifth and 
sixth transverse processes corresponding to the tendinous origin of 
the scalenus anticus. Another point of tenderness is found over the 
lower portion of the scalenus anticus muscle near its insertion into 
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the first rib. The entire scalenus anticus muscle may be tense and 
painful. In their cases of this type Swank and Simeone” were unable 
to demonstrate muscle weakness or sensory changes. However, 
some of their patients gave a history of numbness and tingling in the 
index and middle fingers. 

Swank and Simeone had two patients to present a combination 
of the preceding two types characterized by muscle weakness, pain 
and muscle spasm with sensory changes in the areas of numbness and 
tingling. The distribution of the changes was similar but to a less 
degree with almost identical patterns as the two types already 
described. 

The inferior or lower type is the syndrome that has been so 
frequently reported in the literature. The clinical manifestations are 
due primarily to irritation of the eighth cervical and first dorsal 
nerve roots of the brachial plexus. The onset is gradual and as a rule 
extends over a period of several months. The character of the numb- 
ness, muscle weakness and pain is more uniform and therefore more 
easily diagnosed than the superior form. The pain may be mild to 
severe and is usually in the neck (scalenus anticus), along the inner 
aspect of the arm and forearm and along the ulnar side of the hand, 
little and ring fingers. The sensory changes noted on pin prick and 
light touch are along the ulnar border of the hand and ring and little 
fingers. Occasionally, the ulnar side of the forearm has sensory 
changes which may creep toward the radial side of the forearm and 
hand. There is definite weakness of the muscles of the hand, espe- 
cially the ring and little fingers resulting in a weak grip. 

There may be atrophy of the intrinsic muscles of the hand with 
trophic changes in the overlyig skin. There is not the marked weak- 
ness in the lower group as found in the superior group; occasionally 
there may be manifestations of weakness of the extensor muscles of 
the wrist and fingers. The pain may be so severe that the arm is con- 
fined to a sling. The pain can be reproduced if the scalenus anticus 
muscle is tensed by certain movements, such as turning the head 
to the affected side or sweeping. Patients frequently get relief by 
elevating the arm over the head and often sleep in this position. 
Occasionally, these patients may have some of the signs and symp- 
toms of the upper syndrome; this can only be determined by a 
thorough neurologic examination. 

The vascular changes are mild in the scalenus syndrome. They 
are more constant and prominent in cases with cervical ribs™®?% 
and patients with the costoclavicular syndrome.® However, vascular 
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changes and vasomotor disturbances are common in the lower 
syndrome of the scalenus anticus type. There is a diminution in 
pulsation of the radial and ulnar arteries as shown by the Tycos 
recording sphygmomanometer. We! found this to be the most 
accurate method of determining vascular changes. Turning the head 
toward the affected side with chin extended causes a diminution to 
obliteration of the radial pulse. We?* originally considered this to 
be of diagnostic importance but now disregard it, as 50 per cent of 
normal people exhibit a similar phenomenon on turning their head 
toward either side.?® However, I had one patient who had unilateral 
symptoms of Raynaud’s disease even to gangrenous areas on the 
tips of the fingers. The condition was relieved by scalenotomy. 

The diagnosis of scalenus anticus syndrome is not difficult if the 
syndrome is constantly kept in mind when patients with pain in the 
upper extremities are examinéd. However, if only the lower or in- 
ferior type is recognized, the superior type will be completely missed. 
In patients with sudden wrist drop without a history suggestive of 
radial nerve injury the superior type should be considered. All 
patients with pain in the neck, shoulder, arm and forearm with 
numbness and tingling in the thumb, index, ring or little fingers, 
associated with muscle weakness should have a thorough neurologic 
examination of the muscles and nerves of the involved extremity. 
This in itself will eliminate a number of conditions with symptoms 
similar to the scalenus syndrome. The muscles of the neck, shoulder 
girdle, and upper extremity should be thoroughly palpated for 
painful and sensitive areas. The scalenus anticus muscle on the 
involved side is painful to palpation and pressure in 100 per cent 
of the patients exhibiting the syndrome. If pain is not present on 
pressure over the lower portion of the scalenus anticus muscle, the 
patient probably does not have scalenus anticus syndrome. The 
entire upper extremity should be investigated for sensory disturb- 
ances to pin prick and light touch, vascular disturbances, blood 
pressure changes and diminution of radial pulse on turning the head 
with the chin extended to the affected and unaffected sides. 

A diagnostic test first described by me in 19398 and later con- 
firmed by Kaplan’ and Judovich and Bates'*:!*!7 has been of in- 
estimable value in diagnosing the scalenus anticus syndrome. The 
test consists of injecting 5 to 10 cc. of a 1 per cent solution of pro- 
caine hydrochloride into the scalenus anticus muscle. Care must be 
taken not to inject the phrenic nerve or the stellate ganglion. In 
reporting the use of this test both Kaplan and Judovich and 
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Bates!*!6!7 obtained a Horner’s syndrome following the injection. 
This should be avoided as it negates the test. The test is accomplished 
in the following manner. The patient can be either in a sitting or 
recumbent position. The head is turned toward the unaffected side 
in the recumbent position and only slightly so in the sitting position. 
The edge of the scalenus anticus muscle is palpated with the left 
thumb and while the left thumb and forefinger steady and isolate 
the muscle, a small needle is passed through a wheal of procaine 
hydrochloride in the skin into the anterolateral edge of the scalenus 
anticus muscle. Five cubic centimeters of a 1 per cent solution of 
procaine hydrochloride is injected upward and downward into the 
muscle belly. This produces relaxation of the scalenus muscle and 
relieves the symptoms. Therefore, not only is the test diagnostic 
but it proves that spasm of the scalenus anticus is present in scalenus 
anticus syndrome in the active stage.”* 

The differential diagnosis is not difficult; however, this entity 
must be differentiated from subacromial bursitis, brachial plexus 
neuritis, arthritis of the cervical spe, herniated cervical disk, rup- 
ture of the supraspinatus tendon, sympathalgia of the cervicodorsal 
type and cervical rib. Any acute lesion about the shoulder joint 
(most commonly bursitis) may produce spasm of the shoulder girdle 
muscles; however, sensory disturbances are absent and there is no 
weakness of the muscles of the forearm. Roentgenograms help by 
demonstrating subdeltoid calcification, cervical rib and all forms 
of bony lesions of the cervical spine. Probably the one lesion whose 
symptoms simulate scalenus anticus syndrome more closely than 
all others is herniation of a cervical disk. This lesion is rare; the pain 
beside radiating into the arm is precordial, closely simulating angina 
pectoris. This is seldom encountered in scalenus anticus syndrome. 
We have had one patient at the Clinic with precordial pain (treated 
for heart disease for twenty years) who was relieved by scalenotomy. 
In herniated disk with root pain injection of the scalenus muscle 
will not relieve the pain. We had two patients who did not obtain 
relief following injection of the muscle; nevertheless, both were op- 
erated on and the symptoms persisted. The differentiation of other _ 
lesions from the scalenus anticus syndrome is simple but the diag- 
nosis of the causative lesion is difficult. 

The treatment of the scalenus anticus syndrome is conservative 
or radical. The majority of authors agree that conservative treat- 
ment should be tried first in the acute and mild cases. If con- 
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servative. measures fail, section of the scalenus anticus muscle is 
indicated. 1529: 31,32 . 

The conservative treatment consists in correction of poor pos- 
ture, massage, diathermy, rest of the upper extremity, injection of 
the scalenus anticus muscle with procaine hydrochloride and sleep- 
ing on three pillows as recommended by Reichert.”* Swank reported 
that six cases out of seventeen were successfully treated by conserva- 
tive measures. Spurling” reported that 300 cases out of 400 responded 
to conservative treatment and Reichert”* reported that of seventy- 
four patients sixty obtained relief without operation. This clearly 
demonstrates that every patient with pain in the neck and shoulder 
radiating into the arm does not need a scalenotomy. 

If conservative treatment fails to relieve the symptoms, scalenot- 
omy with partial resection of the scalenus anticus muscle is indi- 
cated. The technic of the operation has been adequately described 
in a previous communication.”* The operation is usually performed 
through a limited transverse incision about 1 cm. above the clavicle 
on the affected side. A more liberal incision would permit visualiza- 
tion of the anomalies in this area. In the smaller transverse incision 
one is unable to visualize the anomalies and other precipitating 
anatomic factors described in the discussion of the anatomy. | 
would, therefore, suggest that a somewhat triangular incision be 
made—one that begins along the lateral border of the sterno- 
cleidomastoid muscle and then extends transversely across the supra- 
clavicular fossa. Or, the transverse incision as practiced today can 
be turned upward along the lateral border of the sternocleidomastoid 
muscle if visualization is incomplete through the transverse incision. 
With this wider exposure the lower origin of the scalenus anticus 
can be visualized and the presence of a scalenus minor and the 
passage of the brachial plexus roots through the muscles can be 
thoroughly inspected. During dissection about the brachial plexus 
one must be most gentle in elevating or retracting the cords of the 
plexus out of the immediate operative field. If the surgeon is not 
gentle, traumatic brachial plexus neuritis will result and persist for 
months after operation. The symptoms of this form of neuritis will 
closely simulate the preoperative symptoms of the syndrome and 
the operation will be labeled a failure. The patient can be up the same 
or next day after operation and discharged to his home on the third 
or fourth postoperative day. Full activity can be resumed in about 


a month. 


. 
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Fluoroscopy should be done before the patient is discharged 
from the hospital to detect the presence of limitation of the dia- 
phragm on the side of the operation. I am convinced that we will 
find a rather high percentage with decreased movement of the dia- 
phragm due to operative trauma to the phrenic nerve. 

If the candidates for operation are carefully selected, the results 
should be uniformly good. If the tissues, especially the brachial 
plexus, are traumatized, the results will be poor. 

It is hoped that this presentation will stimulate further anatomic 
investigations of the scaleni muscles, brachial plexus, subclavian 
artery and their relationships both m the cadaver and in clinical 
cases. There is a definite need for such studies for a more thorough 
understanding of the factors responsible for this interesting clinical 


syndrome. 
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DISCUSSION 


ARTHUR R. Metz (Chicago): Scalenus anticus syndrome is a condi- 
tion which is being overlooked or unrecognized by a number of physicians 
and it was very instructive to hear Dr. Gage’s fine presentation which has 
helped clarify this condition. 

I had a very startling result in a dentist who was considering giving up 
his work on account of numbness in his fingers of the right hand associated 
with inability to handle his instruments. It was found that by pressing on 
his scalenus anticus muscle a definite local pain was produced. The muscle 
also seemed abnormally tight as compared with the opposite side. His 
radial pulse was also shut off when the arm was placed straight up and 
backward. A scalenus anticus syndrome was diagnosed Severing of the 
muscle and removal of a portion gave him prompt relief. 

We feel greatly indebted to Dr. Gage for giving us such a clear and fine 
presentation. 

Casper F. HEGNER (Denver): I certainly hope you all appreciate how 
important this contribution by Dr. Gage is in clearing up the scalenus 
anticus syndrome. I happen to have a family of three, a mother and two 
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daughters, who have the ascending type of chest, looking almost as though 
it was being drawn through their shoulder girdle; they all have very long 
necks and all of them have this disturbance. 

The trophic disturbance of the finger nail is very classic in this. I do 
not know if Dr. Gage has noticed it. Rest and change of occupation of the 
two girls eliminated all the symptoms. 

It is an important thing that rest must be had. I have operated on 
these conditions two or three times, and I want to emphasize the fact 
that a section of the muscle must be taken out, otherwise there will be a 


recurrence. 
Henry C. Marste (Boston): I have a couple of questions which I am 


glad to ask Dr. Gage. 

First, numb fingers are common and basic in the hand clinic. One of 
the reasons is the scalenus syndrome. There are many others. One patient 
with numb fingers had all of Dr. Gage’s syndrome, but in addition to that 
the patient had trapezius paresis. We therefore believed it was a cervical 
disc. After a great deal of study we explored the cervical region and it was. 
negative. We then got the scalenus and the patient got well. I would like 
him to explain that. It is difficult. 

The scalenus patients whom I habitually see come into the office and 
give their history holding their hands above their head. I say, ““What do 
you do that for”? They say, ‘“‘That is the only way I can be comfortable.” 

Do they do that in New Orleans, Doctor? They come in and give me a 
history of their trouble, standing up like this. 

I took out a few and more recently all the patients I have had have been 
given exercises to strengthen their shoulder muscles, shoulder elevation 
exercises and to my joy some of them have been temporarily relieved. | 
wonder if that has been your experience. 

It may be that as patients grow older their muscles grow weaker and 
the whole shoulder girdle sags, and it precipitates these variations which 
Dr. Gage has described and certainly in my hands a few of the patients 
have become better after we have restored the muscle tone, the muscle 
power, of their shoulder girdle. 

Mims Gace (closing): I wish to thank the discussers very much. I am 
very sorry I can’t answer Dr. Marble’s question. 


DEFORMATIONS OF THE SKULL IN HEAD 
INJURY AS STUDIED BY THE “STRESSCOAT” 
TECHNIC 


E. S. GurpjJIAN, M.D. AND H. R. Lissngr, M.p.* 
DETROIT, MICHIGAN 


EFORMATIONS of the skull resultmg from trauma were 
studied by Felizet! and Bruns? in the latter part of the nine- 
teenth century by crude and inaccurate methods. With the 

turn of the twentieth century, most research on craniocerebral 
trauma concerned the brain, and during the past fifty or more years, 
little has been done about the mechanism of injury to the bony 
covering of the brain. Fhe common statement that “‘it is not the 
injury to the skull, but to the contents of the skull that counts,” 
although perfectly correct, has had its influence upon the type of 
research planned. Therefore it is not surprising that with the excep- 
tion of the contributions of LeCount and Apfelbach,* there has been 
little research of consequence on the mechanism of the causation of 
fractures in trauma. In the past three years, our group has had 
access to newer technics for the study of deformations of the skull 
and the time period of the disturbance following trauma**® and we 
have been fortunate in having at our disposal the “stresscoat”’ 
technic about which the present contribution is written. 

By the “‘stresscoat”’ technic the surface of the skull is coated 
with a strain-sensitive lacquer. Cracks form in the lacquer when the 
skull is subjected to tensile strains of fifty hundred thousandths to 
one hundred and fifty hundred thousandths of an inch per inch. By 
this method deformation patterns may be studied in the immediate 
vicinity of, as well as remote from the region of the blow. Different 
lacquers are used for different temperature and humidity conditions. 

In a previous paper the experimental work concerning corre- 
lations between the living and the dry skull has been described. ° 
It was found that the strain patterns obtained in the dry skull were 
smaller in magnitude than in the skull of the dead animal or that of 
the animal under anesthesia, but the direction and general distri- 
bution of the patterns were the same in all three classes. It was con- 

* From the Departments of Surgery and Engineering, Wayne University, and the 


Department of Neurosurgery, Grace Hospital. 


269 


if 


270 GURDJIAN, LISSNER—HEAD INJURY 


cluded that the findings on the dry skull were similar to those in the 
living skull. In the study of the human material, dry and cadaver 
skulls were used. The skull of the human and the lower forms 
differed materially in their strain patterns. In the human, the 
deformations detected by this technic were more localized. 

At the outset it must be stated that this method has certain 
limitations. It shows only tensile (tearing apart) strains. Thus far 
we have studied the behavior of the outer surface of the skull and 
have no information concerning what happens on the inner surface. 
The method necessitates the removal of the skin and muscles so that 
their effect on deformations cannot be determined. However, having 
found that the contents of the skull have practically no effect on 
the direction and path of tensile strains, it is justifiable to deduce 
that the removal of the skin and muscles from the exterior of the 
skull would be of minimal significance, if any. In the human dry 
skull, suture lines affect to some degree the transfer of strain patterns. 


PROCEDURE 


Monkeys and dogs were used to establish a correlation between 
the dry skull, the skull of the dead animal with contents intact, 
and the skull of the animal under anesthesia. The human studies 
were done on dry and cadaver skulls. Since it was found that suture 
lines in dry skulls tend to interrupt the propagation of the cracks in 
the lacquer, it was decided to keep the skulls moist, in certain 
experiments, by immersing in normal saline solution between tests 
to prevent the disintegration of the material at the suture lines. 

The technic of the application of the “stresscoat”’ Is given 
briefly. In the experiment animals, the scalp and temporal muscles 
were dissected away and the surface of the skull was allowed to dry 
for about thirty minutes. After the application of ether to remove 
some of the surface organic matter, aluminum undercoating, fol- 
lowed by the “‘stresscoat’’ lacquer was sprayed on the skulls. The 
lacquer was permitted to dry for four hours. Then hammer blows were 
administered and the deformation pattern was developed with red 
dye etchant solutions. All this work was done under nembutal 
anesthesia up to this point. Here the animal was sacrificed, and after 
a study of the strain paths, the lacquer was cleaned away from the 
skull, and twenty-four hours later another “stresscoat” test was 
made on the dead animal with the contents of the skull intact. After 
this test, the skull was removed, completely cleaned and dried, and a 
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third “‘stresscoat”’ test was made. In all three instances the blow 
was struck in the same location on the skull. It was found that 
the direction of the strain paths in all three classes was essentially 
the same. 

In the human material, cadaver and dry skulls were used in 
order to study the effect of blows in certain locations. In one group 
of experiments, dry skulls were used and the effects of hammer 
blows in various regions were studied. The blows were delivered 
to the midfrontal, midoccipital, lateral frontal, lateral postero- 
parietal, and anterior midline vertex regions. Some quantitative 
work was done with human skulls freshly obtained from the anatom- 
ical laboratory and cleansed of coverings and contents. Some of the 
latter were kept in saline solution between tests. 

For the quantitative tests’? the skulls were removed from the 
saline solution several hours before coating in order to permit the 
excess moisture to drain off and evaporate. Just before spraying, 
they were washed with ether. The lacquer adhered to the surface of 
the skull with no difficulty. Initially a uniform undercoating of 
aluminum lacquer was applied, and after fifteen minutes the 
‘‘stresscoat”” lacquer was sprayed on. Several calibration strips 
were coated at the same time. The lacquer was allowed to dry for 
twenty-four hours before testing. In order that the results of the 
tests made at different times could be correlated, it was necessary 
to have the strain-sensitivity of the lacquer within certain limits 
for these experiments. The range chosen was on hundred hundred- 
thousandths, plus and minus five hundred-thousandths of an inch- 
per-inch of strain to produce cracks in the lacquer. When the test 
was about to be made, one of the calibration strips was tried to 
check the strain-sensitivity of the lacquer for the existing temper- 
ature and humidity conditions of the room. If the sensitivity was 
too great, the room temperature was increased until a calibration 
strip test showed that the sensitivity was not less than ninety-five or 
more than one hundred and five one-hundred-thousandths of an 
inch per inch. The skulls were then tested. A room with constant 
temperature and humidity conditions would obviate some of the 
above described conditions. However, with the use of the calibration 
strips, an accurate and quantitative determination can be obtained. 
In order to control the amount of energy absorbed by the skull, they 
were dropped onto a polished steel block weighing several hundred 
pounds. The weight of the skull and the distance through which it 
was dropped determined the amount of energy absorbed by the 
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Fic. 1. “Stresscoat” preparation following midfrontal blow. Note the strain patterns 
along the supraorbital ridges and the lateral aspect of the frontal bone and temples. 


skull. Each skull was supported so that the blow was delivered per- 
pendicular to a plane tangent to the point of impact. 

The strain lines were developed by coating the lacquered skull 
with red dye etchant. The excess etchant was removed with an 
emulsifier solution, leaving the dye only in the cracks. In order to 
photograph them, the cracks were outlined with India ink and in 
the quantitative work, faint cracks were gone over more lightly 
than heavy cracks which were stained with heavy lines of ink. 


EXPERIMENTAL DATA 


The material will be given under three classes. First, results 
obtained with hammer blows in various locations; second, results 
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Fic. 2. “Stresscoat”’ preparation following mid- 
occipital blow in a dry skull. Note the lines 
of crack in the lacquer extending down to- 
ward the foramen .magnum with some 
curving outward. 
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Fic. 3. “Stresscoat”’ preparation fol- Fic. 4. “‘Stresscoat”’ preparation fol- 
lowing a lateral frontal blow in a lowing a posterior parietal blow in a 
dry skull. The lines of crack extend cadaver preparation. The cracks in 
downward almost perpendicularly the lacquer extend downward and 
toward the temple. forward in the temple. 


Fic. 5. Midfrontal blow at the bregma causing cracks in the lacquer extending perpen- 
dicularly downward toward both temples. 


obtained with blows of constant energy; and three, results obtained 
with blows of varying energy. 

Results Obtained with Blows in Various Locations. In the 
human skull it was found that blows in the midfrontal region were 
followed by strain paths extending down to the orbital rim and into 
the roof of the orbit, as well as cracks in the lacquer in the fronto- 
sphenoidotemporal region. (Fig. 1.) With midoccipital blows, near 
the lambdoid suture, there were cracks in the lacquer extending 
down toward the foramen magnum with many evidences of de- 
formation about the foramen. (Fig. 2.) Lateral frontal blows caused 
strain paths extending downward and posterially toward the temple. 
(Fig. 3.) Lateral posteroparietal blows caused cracks which extended 
downward and forward toward the temple. (Fig. 4.) Blows at the 
bregma caused cracks in the lacquer extending perpendicularly 
downward toward each temple. (Fig. 5.) 
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Fic. 6. Contrecoup deformations sufficient to crack the lacquer at the zygomatico- 
fronto-sphenoid junction on both sides following a midoccipital blow. This was 
obtained in one out of thirteen skulls studied. 


Results with Constant Energy. The application of 14.3 inch- 
pounds of energy by the method of dropping the skull onto the 
polished surface of a steel block resulted in patterns of different 
magnitude in different locations. Following midoccipital blows, the 
deformations were more extensive. With the same amount of 
energy, midfrontal blows resulted in little or no change. There was 
also some difference in magnitude of patterns obtained with blows 


at the same location but in different skulls. Such variations from 
skull to skull may be explained in part by differences in shape, con- 
tour and thickness, and slight change in the location of the blow in 
successive tests. 

Results with Varying Energies. Energies varying from 8 to 24 
inch-pounds were used. In order to obtain more reliable information, 
varying energies were used in different locations on the same skull. 
Whereas in the occipital region, 8 inch-pounds of energy caused 
threshold deformations, in the midfrontal region, 14 to 18 inch- 
pounds of energy was necessary to obtain beginning cracks in the 
lacquer. Threshold deformations were obtained with 10 inch-pounds 
following lateral posteroparietal blows. 


COMMENTS 


The human skull is well suited for study with the “‘stresscoat”’ 
technic. After convincing experimental data it was concluded that 
deformation patterns in the dry skull are the same as in the living. 
The influence of scalp and muscles on the strain path is negligible. 
This method shows only tensile strains. Compression strains cannot 
be visualized. Only the behavior of the external surface of the skull 
has been studied thus far. Tensile strains of the internal surface are 
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Fic. 7. Upper row of figures show “stresscoat”’ preparation in a cadaver following a blow 
at the anterior mid-line vertex. The cracks in the lacquer, which have been gone over 
with India ink, extend downward toward the temple. Below is seen x-ray film showing 
a fracture line extending from vertex downward toward the temple in a direction 
paralleling the strain patterns above. Note that the fracture is more widely separated 
at the vertex. It is reasonable to assume that the area of impact causing this fracture 
was at the mid-line vertex. 


doubtless important following certain severe blows. Strain patterns 
may vary depending upon the location of the blow and small 
changes in Jocation may produce altogether different paths of de- 
formation. More work is needed to learn in greater detail the 
behavior of the skull to blows of varying location. 

The strain paths depend upon the shape, contour, and thickness 
of the skull. Certain “‘chance”’ differences in skull thickness may 
produce profound differences in patterns. In our experiments, 
hammer and deceleration blows have been used. Actually, in auto- 
mobile accidents and falls there may be a combination of energies 
operating on the skull in succession or simultaneously in more than 
one location. Depending upon the velocity of the blow, deformation 
patterns may be given a certain directional quality. High velocity 
energies may cause localized deformation with comminution, de- 
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Fic. 8. To the left, “stresscoat”’ preparation in a dry skull following a posteroparietal 
blow. Note that the direction of the cracks in the lacquer are downward and forward 
toward the temple. To the right are two x-ray films with fracture lines extending 
downward and forward toward the temple from a posterior parietal region. The upper 
x-ray film also shows a depression of the posteroparietal region at the mid-line. It is 
reasonable to assume that the point of impact was in this region, with resultant depres- 
sion and also fracture lines extending downward and forward toward the temple on 
both sides, paralleling the “stresscoat”’ lines of crack. In the lower x-ray, the fracture 
is more widely separated in the parieto-occipital region near the mid-line. This is the 
region of the greatest stress from the blow, with the fracture extending downward 
and forward, eventually becoming a thin line, to disappear in the temple. 


pression or perforation of bone. At the present time, we have no 
information concerning the behavior of a skull with energies of 
high velocity. In the present study, velocities at the instant of 
impact varied between 5.4 and 9.9 feet per second. 

In general, the paths of strain brought out by these studies 
parallel fracture lines seen clinically in the human. The deformation 
patterns are more common in the weaker than in the buttressed 
zones of the skull.’ Thus, very few cracks are seen in the lacquer 
extending longitudinally along the median plane of the frontal and 
occipital bones. Relatively few deformation patterns are seen along 
the zygomaticofrontal and the petrosoparietal buttresses. Clinical 
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Fic. g. “‘Stresscoat” preparation in a cadaver skull and two views of a dry 
skull following a midoccipital blow. Note the direction of the cracks in the 
lacquer toward the foramen magnum. In the upper right quadrant is 
an x-ray film showing an occipital fracture extending down to one side 


of the foramen magnum paralleling the lacquer cracks in the “‘stresscoat”’ 


preparations. 
data corroborate these findings.’ Fractures resulting from general 
deformations of the skull in general follow the strain paths seen in 
these experiments. In Figure 7 the cracks in the lacquer followed a 
blow at the bregma. The lines are seen to extend down toward the 
base of the skull on both sides. Below is seen the x-ray film of a 
clinical case with the fracture line extending from the vertex toward 
the base in a direction paralleling the strain patterns seen above. 
It should be noted that the fracture is more widely separated at the 
vertex. It is reasonable to assume that the area of impact causing 
this fracture was at the mid-line near the bregma. In Figure 8, re- 
sults of a posteroparietal blow are shown to the left. The cracks in 
the lacquer are seen to extend downward and forward toward the 
temple. To the right are two x-ray films from clinical cases of head 
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injury. The upper x-ray film shows a depression in the posterior 
parietal region near the midline with fracture lines extending down- 
ward and forward on both sides. The point of impact in this case 
was undoubtedly at the posterioparietal region near the midline. 
In the lower x-ray film is seen a fracture line extending from the 
posterior parietal region downward and forward toward the temple. 
The fracture is more widely separated posterially, suggesting that 
the blow causing the fracture was applied in the posterioparietal 
region near the mid-line. In the above group of examples it is ap- 
parent that in certain cases one may estimate the location of the 
blow from the direction and path of the fracture lines. In Figure 9 
are seen “‘stresscoat” preparations following midoccipital blows. 
The cracks in the lacquer extend downward toward the foramen 
magnum and then curve to bend laterally. In the upper right corner 
is a clinical case of head injury and this x-ray film shows a fracture 
line in the occipital region extending down toward the foramen 
magnum much in the manner that the cracks in the lacquer are 
seen to course. It should be emphasized that with high velocity 
energies there may be localized deformation with comminution, 
depression or perforation. It has also been mentioned previously 
that depending upon the size, shape and velocity of the mjuring 
object, a certain direction may be given the strain paths. 

Certain threshold values may be deduced from our studies of 
blows with varying energies. Whereas in the occipital region 8 inch- 
pounds of energy is sufficient to cause deformation patterns in the 
lacquer of the sensitivity used, in the midfrontal region 14 to 18 
inch-pounds of energy are needed for deformations of similar mag- 
nitude. In the parietotemporal region, threshold values are obtained 
with 10 inch-pounds. It is therefore apparent that relatively minor 
blows may result in deformation of the skull with failure in certain 
regions. The ease with which deformations are produced about the 
foramen magnum and parietotemporal region may explain how in 
certain injuries linear fractures may obtain in these locations without 
loss of consciousness. A small amount of energy may be dissipated 
in causing deformation and failure of the skull. However, it may not 
be of sufficient magnitude to also result in adequate pressure waves 
in the cranial cavity to cause post-traumatic unconsciousness. A 
severe blow in the occipital region is associated with extensive de- 
formation at the base of the skull, helping to cause intracranial 
pressure waves to add to the serious intracranial injury. Whereas a 
weak blow may cause a symptomless fracture line, a severe blow 
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may result in a serious state. It is clinically known that cases with 
fracture of the base may be seriously ill and yet there are instances 
in which the symptomatology is very slight. 

In one skull, occipital blows were consistently asscciated with 
deformation patterns at the fronto-sphenoido-temporal junction on 
one or both sides. (Fig. 6.) From their position, they may well be 
called “‘contrecoup”’ deformations. ‘‘Contrecoup”’ fractures may 
thus be possible. Clinically, the association in some cases of “‘black 
eyes” with a fall resulting in an occipital blow may be explained 
by “‘contrecoup” deformations in the region of the origin of the 
temporalis muscles with postpalpebral bleeding. 


CONCLUSIONS 


““Stresscoat’’ experiments have shown the pattern of maximum 
tensile strain due to blows on different parts of the skull. It has 
been found that there is greater tensile deformation at some distance 
from the point of impact. It has been shown that the deformations 
of the skull, due to blows of a given amount of energy in the occip- 
ital region, were far more severe than those due to blows at the 
forehead. The strain patterns indicate some difference in the be- 
havior of different skulls, but the direction is the same. It has been 
shown that strain paths in the dry bone are essentially the same as 
in the living bone. 
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DISCUSSION 


PRESIDENT GROVER C. PENBERTHY (Detroit): This very excellent pre- 
sentation is deserving of discussion, as Dr. Gage has said. Unfortunately I 
missed a good part of the presentation, owing to the fact that an emergency 
meeting of the Council was called and it was necessary for me to attend. 

Dr. Gurdjian has come as a guest speaker, at the invitation of one of 
our members, Dr. Charles G. Johnston and I know that from what Dr. 
Johnston has told me relative to this work that Dr. Gurdjian has spent a 
good deal of time studying the mechanics of fractures of the skull. Many 
of you have seen Dr. Gurdjian’s exhibit on head and skull injuries which 
has been outstanding each time he has presented his material. I am sure 
what he has presented to us carries with this presentation information that 
all of us have been more or less in doubt about, or had ideas about and here 
is the true picture of his extensive experimental and research activities in 
Detroit. We appreciate having Dr. Gurdjian go to this trouble in coming 
to this Association meeting and giving us this very excellent presentation 
of some of the factors pertaining to fractures of the skull. 


ANTEROLATERAL APPROACH IN BONE 
GRAFTING FOR UNUNITED 
FRACTURES OF TIBIA* 


J. Huser Wacner, M.D. 
PITTSBURGH, PENNSYLVANIA 


OR a period of ten or twelve years starting immediately after 

World War 1 it had been customary for me to utilize a sliding 

inlay type of graft along the anterior flat surface of the tibia 
when grafting for non-union in this bone. Since 1932, however, a 
change in the approach has been made and instead of utilizing the 
above-named type of graft, we are now using an anterolateral sliding 
inlay type of graft. It is the technic of this procedure which will be 
covered in this presentation rather than a discussion of the pros and 
cons of bone grafting or a discussion of the indications, contraindica- 
tions etc. of this procedure. Various types of technics have been de- 
scribed in carrying out tibial bone grafts including the use of many 
materials as fixing agents for bone grafts, these having been and be- 
ing catgut, kangaroo tendon, silk, silver or steel wire, bone screws and 
in some instances even bone plates. Since 1922 nothing but Sherman 
type screws have been used in our clinic for the fixation of bone grafts 
and we feel that we were the first to utilize metal screws in the 
fixation of bone grafts. 

There are several advantages in this technic and it is these which 
we wish to discuss somewhat in detail. These are: 

1. Site of Incision. The incision is not made over the flat 
avascular unpadded portion of skin which lies immediately over the 
periosteum covering the flat anterior surface of the bone but rather 
is made lateral to the anterior ridge of the tibia over soft underlying 
fatty and muscular tissue thereby affording a more vascularized 
area of skin as the operative area. With this type of incision the 
periosteum is very little disturbed from the flat anterior portion of 
the tibia, it being mainly stripped off from the lateral side of the 
bone along with the muscles which are retracted laterally and 
posteriorly so as to afford exposure of the bone. 


* It is not the purpose of this paper to discuss the pros and cons of bone grafting but 
rather to present the technic of a procedure that has given the author and his associates 
excellent results in a large series of tibial bone grafts. 
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2. Fixation. As we utilize Sherman type stainless steel screws in 
fixation, this approach affords a more ideal locale for the screws, 
in that the heads do not lie immediately subcutaneously as is the 
case in the anterior approach but rather are buried deep laterally 
underneath the anterior tibial muscles which fall over completely 
covering the screws thereby creating no pressure points on the skin 
or the incision from within. 

3. Morticing and Impacting of the Graft. In this approach a 
better bed is afforded for the graft and anchoring of the tip of the 
graft can more easily be carried out thereby preventing bowing and 
necessitating less metallic internal fixation. 


TECHNIC, 


Site of Incision. When utilizing the anterior sliding graft 
regardless of the type of fixation or the size and type of graft, the 
incision of necessity had to be made immediately over the flat 
anterior surface of the tibia. This, you know, is the most avascular 
portion of the lower leg and is the place where the skin immediately 
overlies the periosteum of the bone as in this area there is but a very 
minimum amount of intervening subcutaneous fat. This anatomical 
arrangement has several disadvantages in that healing may be 
retarded because of sloughing of part of the suture line due to the 
poor blood supply and as it is the most exposed and least protected 
portion of the lower leg it is very easily susceptible to external 
trauma as well as to pressure from within. 

In the anterolateral approach, however, as the incision is made 
14 to 3¢ of an inch lateral to the anterior ridge of the tibia, these 
disadvantages do not present themselves. On the contrary, the skin 
is loose, has some subcutaneous fat and is overlying a soft muscular 
bed which is much more vascular than the area previously described 
so that there is a tendency for better healing, almost completely 
eliminating dangers of sloughing of part of the suture line and does 
completely eliminate the danger of having necrosis of part of the 
skin due to pressure from within. This incision can be of any desired 
length and in some of our cases has extended from the anterior tibial 
tubercle down to the level of the ankle joint proper. Skin flaps are 
then reflected laterally and after the skin edges have been carefully 
blocked the fascia and the periosteum is incised followmg which the 
muscles and periosteum are retracted laterally and posteriorly en 
masse thereby affording an excellent visualization of the entire 
lateral aspect of the tibia as high up and as far down as Is desired. 
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Fic. 1. Case 1. B. B., December 29, 1943, shows the non-union as it 
existed at time of admission to the hospital. 


A short flap of periosteum is reflected medially just beyond the ridge 
of the tibia just to the point where the saw line for the graft is to be 
made. This incision also has another very complete and decided 
advantage, i.e. the operative area is in almost every case entirely 
independent of the site of the previously traumatized and scarred 
skin due either to a compound wound or to a surgical wound utilized 
in previous operative treatment of the original fracture. As most 
cases of non-union are compound rather than simple fractures and 
as the compound wound is most often along the anterior flat of the 
tibia, this incision made away from this area is in its entirety one 
going through fresh tissues that have not previously been trauma- 
tized or operated upon and in some cases involved in some infectious 
process whether it was of the soft tissues alone or of soft tissues and 
bone. Here one feels more sure that he is not stirring up some quies- 
cent infection by going through the previously infected or trauma- 
tized scarred area. 

In some cases there still exists or persists a small draming smus or 
a small ulcerated area along the medial or anteromedial aspect of 
the tibia and it would be dangerous to attempt a bone graft using an 
anterior type of sliding graft with this present. On the other hand, by 
using our approach we do not go near these areas and we feel that a 
graft can safely be carried out on the bone with the small ulcerated 
area being cared for simultaneously with or after the bone graft has 
been carried out. 
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Fixation. As all our grafts are fixed with Sherman type screws, 
we shall not go into a discussion of the various other fixing agents 
used in bone grafting, our remarks being confined to screw fixing 
alone. In the anterior sliding tibial graft the screws which are used 
for fixation are inserted through the graft into the posterior portion 
of the tibia and as a result the heads come to lie immediately over 
the anterior flat tibial surface. This has severai disadvantages in 
that they are immediately under the suture line thereby causing 
pressure from within on the suture line which itself is already in a 
poor area so far as tendency tor healing by primary intention is 
concerned in that it has been made through the most avascular 
portion of the lower leg. Another undesirable feature is that the 
screw heads can readily be palpated from without through the skin 
which they immediately overlie and being thus situated are very 
susceptible to external trauma as well as external pressure, this being 
due to the lack of protective subcutaneous tissue in this area. In 
contrast to this, by using the lateral approach the screws are inserted 
from the lateral toward the medial aspect of the tibia being at a 
right angle to the anterior ridge of the tibia. In this locale they lie 
deep in the leg and are protected by the overlying anterior tibial 
muscles so that not only are the screw heads no longer palpable from 
without but they are so well covered by soft parts that all danger of 
pressure on the skin over the screw heads either from within or 
without is completely eliminated. 

Morticing and Impacting of the Graft. This procedure, which is 
not a new one, has been used by us for the past 20 years. We utilize 
this morticing and impacting of the graft ends in all type of sliding 
grafts regardless of the bone which is being grafted. After the length 
and thickness of the graft has been determined and the saw cuts have 
been made, the distal and proximal ends of the grafts are then under- 
cut so that the end of the graft itself is bevelled for a distance of 
about 14 to 34 of an inch at approximately a 30 to 45° angle. This 
along with the fact that the average graft is anywhere from 14 to 34 
of an inch in width, makes for a graft which is heavy enough to 
permit good impaction, this morticing having been carried out at 
either end of the tibia. The procedure can be carried out with or 
without reversal of the bone grafts as each piece of bone, the one from 
the upper fragment as well as the one from the lower fragment, has 
at one end this prepared bevelled-like end and the bone proper at 
these ends has the underlying undercut arrangement which will 
permit for the pounding in and impacting of the graft thereby giving 
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A 
Fic. 2. A, February 29, 1944, taken postoperatively shows the graft held in place with 


a single screw but does not show a mark morticing of the graft at its lower end. This 
was not necessary here, however, as there was no pull from the muscles. sB, May 6, 
1944, shows the condition of the graft at the time that external fixation was removed. 


excellent fixation at the one end, preventing bowing of the graft and 
necessitating much less metallic internal fixation. We attempt to fix 
these grafts with one screw holding the graft which transverses at 
the site of non-union and impacting either above or below the site of 
non-union, this most times is sufficient and no further screw fixation 
Is necessary. In some instances when the muscle spasm is marked or 
where deformity has long persisted with angulation of the bones, 
and it is felt that too much strain will be placed upon the graft 
because of this long-existing muscle pull, two, three or sometimes 
even four screws may be used. This, however, is the exception rather 
than the rule, and ts well illustrated in the case reports. 


CASE REPORTS 


Case 1. B. B. age fifty-six, was admitted to the hospital 
February 27, 1944, with a history of having been involved in an 
automobile accident on April 1, 1943, sustaining a compound 
fracture of his left tibia and fibula for which he was treated in 
Youngstown, Ohio, until now. Examination at this time showed a 
non-union of the mid tibia with no open wounds on the skin. X-rays 
were taken and showed non-union near the mid portion of the left 
tibia with demineralization and disuse atrophy of the bone. Bone 
graft was advised. He was operated upon the following day and 
under pentothal anesthesia a sliding lateral bone graft with single 
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Fic. 3. March 1, 1946, shows the end result almost two 
years after the operation. It was noted that the graft 
had blended in nicely with the main tibial fragments 
and that the site of the non-union is readily noticeable. 
It is difficult to tell where the graft was placed unless 
one looks quite closely. 


screw fixation was carried out. Wound healed per primam. Patient 
was made ambulatory on the tenth postoperative day and he was 
discharged from the hospital on the 15th postoperative day March 
13, 1944. 

He returned as an outpatient for further observation and check- 
up and Figure 1 shows his progress from the x-ray standpoint. 
Complete healing with solid union developed. Patient was permitted 
full weight bearing without external fixation at the end of fourteen 
weeks. 

He was last seen on March 1, 1946, at which time he had no 
complaints, stated he had been doing his work completely and a 
final x-ray was taken which ts included in Figure 1. 

Case ur. A. G. age forty-four, was admitted to the hospital 
May 24, 1945, with a history of having been injured on April 11, 
1944, while working in a steel mill in Youngstown, Ohio, sustaining a 
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A B Cc 

Fic. 4. Case 1. A. G. a, May 25, 1945, preoperatively shows a non-union of the tibia 
with marked demineralization of the bone. Bs, shows the sliding lateral graft with 
single screw fixation and in the anteroposterior view shows very clearly the morticing 
and impaction of the lower end of the graft. The upper smaller graft is held in place 
without fixation, June 9, 1945. c, December 1, 1945, taken six months postoperatively 
shows excellent healing with blending of the graft into the major tibial fragments and 
obliteration of the site of non-union. 


compound fracture of his left tibia and fibula in the region of the 
middle and lower thirds. A closed reduction was carried out and 
progress was satisfactory for a while but around New Year’s day of 
this year a draining sinus developed at the site of the compound 
fracture. This discharge cleared up in a few weeks but patient’s leg 
was still painful, he was unable to bear his full weight and was sent 
here for examination. 

Examination at this time showed the left lower leg to be atrophied 
and showed no evidence of any draining sinuses. There was a definite 
non-union demonstrable clinically at the fracture site in the lower 
third of the leg and x—rays showed a non-union of the tibia with 
complete healing in the fibula. There was no deformity at the frac- 
ture site but no definite osseous union could be demonstrated. There 
was also a marked demineralization of the bones of the leg and foot 
with disuse atrophy. The foot and ankle were mantpulated after 
admission. Patient was encouraged to walk around on the limb to 
increase the blood supply of the part and on June 8, 1945, fifteen 
days after admission, the condition of the leg was thought to be such 
that grafting could safely be done. A lateral sliding bone graft with 
single screw fixation was carried out. (Fig. 2.) Postoperative course 
was uneventful, wound healed per primam and the patient was made 
ambulatory with the aid of crutches on the tenth postoperative day 
and he was discharged on the twentieth postoperative day June 28, 


1945. 
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Fic. 5. Case 11. J. P. a, August 1, 1945. preoperative plate 
shows non-union, angulation and overriding of the frag- 
ments at the fracture site. B, immediate postoperative 
picture, shows nicely the morticing of the graft and shows 
three-screw fixation which was necessary to overcome 
the marked muscle pull on the graft. The upper graft, 
however, needed no fixation. c, December 10, 1945, shows 
healing at the end of two months. p, June 20,.1946, shows 
condition of the leg ten months after operation and after 
the screws have been removed. Note how the graft blends 
in with the major tibial fragment above as well as the 
minor tibial fragment below. There is some absorption of 
the tibia at the fracture site but this has since filled in. 


He returned as an outpatient for further observation. The graft 
healed nicely and at the end of fourteen weeks all external fixation 
was removed and the patient was permitted weight bearing. 

When last seen one year after the operation the leg was solidly 
healed. Patient had been working at his regular duties since the 
sixth postoperative month and the last x-ray taken on December 1, 
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A B 
Fic. 6. Case tv. F. P. a, December 28, 1943, shows the non-union following open reduc- 
tion with transfixation screws as well as with plate fixation. This was five months 
after the fracture was sustained. B, May 18, 1944, shows the graft which was held in 
place with two screws blending in with the major tibial fragments and obliterating 
the site of non-union. 


1945, showed an excellent osseous organization between the graft 
and the main bone fragments. 

Case 11. J. P. age thirty-six, was admitted to the hospital 
July 31, 1945 with a history of having sustained a compound fracture 
of his left tibia and fibula in Weston, W. V. in August, 1944. He was 
treated by closed reduction at the time of his original injury, the 
cast not being removed until six weeks later. At that time as there 
was no evidence of bony healing, an open reduction with plate 
fixation was carried out. Healing did not take place satisfactorily. 
Some drainage developed at the site of the compound wound and 
several months later the plate and screws were removed. His progress 
was not satisfactory, the draining sinus persisting at the site of the 
compound wound and the patient developing a marked angulation 
with complete medial displacement of the proximal ends of the distal 
fragments of the tibia and fibula. 

X-ray was taken on admission and showed the ununited fracture 
as well as the old screw holes in the tibia and some irregularity at 
the ends of the tibial fragments but no definite evidence of infection 
was noted. There was also a marked demineralization of the bones 
with disuse atrophy. 

The draining area at the site of the compound wound was treated 
locally and in time healed. Patient’s foot and ankle were manipulated 
on several occasions. Check x-rays immediately postoperatively 
showed that the distal screw had pulled out of the graft permitting 
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A B 

Fic. 7. A, June 29, 1944, shows healing of the graft months after grafting. B, 

June 13, 1946, over two years after the grafting was done, shows the end 

results with complete blending of the graft into the major fragments and 
with the two transfixion screws barely noticeable. 


the graft to slip. The wound was allowed to heal and on August 28, 
1945 the lower end of the wound was reopened, the graft was slid 


into place and a new screw was inserted holding the graft in place 
and correcting all angulation. The wound again healed per primam, 
the patient was made ambulatory and was discharged from the 
hospital on September 16, 1945. 

He returned as an outpatient for further observation and healing 
took place slowly but satisfactorily and at the end of eighteen 
weeks was bearing weight with the aid of crutches but without 
external support to the lower leg. 

At the end of six months he was bearing weight completely but 
on April 12, 1946, patient returned and as a draining sinus was 
present at this time he was readmitted to the hospital. The smus was 
at the site of the compound wound. X-rays at this time showed 
absorption around the middle screw and some destruction of the 
major tibial fragments at the site of nonunion. This was cleaned up 
locally and operation was carried out April 24, 1946, at which time 
all three screws were removed with saucerization of the major 
tibial fragments at the site of non-union. A small sequestrum was also 
encountered and removed. The wound was permitted to granulate 
from below and when healthy granulations were present the ulcer- 
ated area was grafted, this procedure being carried out on June 14, 
1946. Healing took place satisfactorily and completely. Patient 
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Fic. 8a. 


Fic. 8B. 


Fic. 8. Case v. G. B. a, February 6, 1945, fourteen weeks after the original 
injury shows a non-union which developed at the fracture site. B, 
February 9, 1945, shows immediate postoperative film with bevelling 
and morticing of the graft clearly demonstrable and shows two-screw 
fixation, this being necessary because of the muscle pull causing bowing 
in the preoperative film. The upper graft needed no fixation. c, June 13, 
1946, sixteen months after the operation, shows complete healing of the 
graft with blending of the graft into the tibial fragments and with some 
scarring of the bone. Film, however, is not too clear. 


was discharged from the hospital July 9, 1946, completely healed 
and instructed to report as an outpatient for further observation. 
The final x-rays taken on June 20, 1946, showed excellent healing. 
Patient has a good strong leg. The soft tissues are all completely 
healed and strong. He is progressing satisfactorily. 
Case iv. F. P. age forty-nine, was admitted to the hospital on 
July 29, 1943, with a compound comminuted fracture of the right 
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Fic. 9. Drawing shows site of incision. It is noted that the incision is approxi- 
mately 14 inch lateral to the ridge of the tibia and is made long enough to 
afford adequate exposure. 

Fic. 10. Shows the wound edges being blocked with the use of Michele clips 
on sterile towels. 

Fic. 11. Shows exposure of the fracture site with subperiosteal stripping of the 
periosteum and anterior tibial muscles laterally and posteriorly en masse. 
Clamps are on the periosteum. The fracture site with the non-union are 
clearly visible. 
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tibia and fibula, this having been sustained several hours prior to his 
admission when he was struck across his leg with a large piece of steel 
while working in the mill. Examimation on admission showed a 
ragged dirty compound wound near the junction of the middle and 
lower third of the right leg with the bone fragment protruding thru 
the wound. Under pentothal anesthesia a debridement of the wound 
was carried out along with a closed reduction of the fracture. Check 
x-rays showed a satisfactory reduction of the fracture. The wound 
healed per primam. 

The bone, however, did not show any signs of healing and for this 
reason the patient’s hospital stay was prolonged, he being here 
until September 21, 1943. At this time he was discharged on crutches 
with a walking iron and cast to his leg and instructed to bear weight 
so as to stimulate healing. 

He returned as an outpatient periodically but later x-rays again 
showed that no bony healing had taken place. The patient was 
readmitted to the hospital on October 28, 1943, our intentions at 
this time being to carry out a bone graft. He was operated on 
November 5, 1943, but at that time instead of grafting, the fractured 
ends of the tibia were freshened and an open reduction with plate 
fixation was carried out. This procedure was carried out as the 
appearance of the bones was such at the time of operation that it 
would lead one to believe that healing, although delayed, would take 
place. Again the postoperative course in the hospital was uneventful 
but healing was slow so far as the bone was concerned, his hospital 
stay being prolonged until January 4, 1944. At this time he was 
discharged again with a solid cast and a walking iron and instructed 
to bear weight. 

He continued to return as an outpatient and was observed until 
March 14, 1944, with non-union still being present. He was read- 
mitted to the hospital for a bone graft. This was carried out the 
following morning under pentothal anesthesia and a sliding graft 
with two-screw fixation performed. The wound again healed per 
primam and as in the previous two admissions bony union again 
was slow. His hospital stay was prolonged until June of 1944, at 
which time there was enough osseous healing to permit weight 
bearing. He returned as an outpatient and twenty-two weeks after 
his operation there was enough bony union to permit full weight 
bearing without the aid of crutches. 

He was last seen several weeks ago at which time the leg was 
completely healed, union was solid, patient had no complaints and a 
satisfactory result was obtained. 
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Fic. 12. Shows the graft in place, being held there tightly 
by means of a Berg clamp while the hole for the Sherman 
screw is drilled. 

Fic. 13. Schematic sketch showing fracture with non-union 
indicating preoperative condition. 

Fic. 14. Schematic sketch showing reduction of fracture, 
cleaning out of site on non-union, and cut graft with 
morticed edges. 

Fic. 15. Shows graft in position, being held by a single Sher- 
man screw. The lower end is tightly held in place by the 
morticing effect. Note that the small graft (b) is in place 
without any external fixation. 
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Case v. G. B. age twenty-five, was admitted to the hospital 
January 23, 1944, with a history of having sustained a compound 
fracture of his right tibia and fibula along with a fracture of his 
skull, a severe brain concussion and other soft tissue injuries in an 
automobile accident on December 25, 1943. He was in a Rochester, 
Pa. hospital with these injuries until his transfer here. 

Examination at the time of admission to the hospital showed 
the right lower leg to be in a solid plaster cast and after removal of 
the cast examination showed marked deformity of the leg with 
complete healing of the compound wound. The patient was still 
mentally confused at this time. X-ray examination showed complete 
overriding with both the tibia and fibula near the mid shaft with 
lateral displacement of the major distal tibial and fibular fragments 
along with comminution at the fracture site. He was operated upon 
under spinal and pentothal anesthesia on January 26, 1944 with difh- 
culty. A complete reduction of the fracture was obtained, this being 
fixed with a Sherman plate. The fibula was also reduced through 
a separate incision and approximated end to end. Healing of the 
wounds took place by primary intention and patient was discharged 
from the hospital on March 9g, 1944 with lateral plaster splints applied 
supportively. 

He returned as an outpatient for further observation on May 14th 
was readmitted to the hospital so that the bone plate which was 
causing some pain and which showed some absorption around one 
of the screws could be removed. This was carried out the following 
day and the patient was discharged from the hospital on May 23rd. 

He continued as an outpatient and as healing did not satis- 
factorily take place and a non-union developed, bone graft was 
advised. He delayed this for two months before being readmitted 
to the hospital on February 5, 1945, this being fifteen months after 
the mitial mjury. He was operated on February 7th when under 
pentothal anesthesia a lateral sliding bone graft with two Sherman 
screws for fixation was carried out. Postoperative course was un- 
eventful, wound healed per primam and the patient was discharged 
from the hospital on March 17th, with his Jeg in a cast and with 
Instructions to continue as an outpatient for further observation. 

He returned as such and sixteen weeks after the grafting was 
carried out a solid bony union had taken place which permitted the 
patient full weight bearing without external support. When last 
seen one month ago patient was completely healed, was back at 
work as an engineer and had no complaints whatsoever. 
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SUMMARY 


We have just presented a discussion of the technic used in 
carrying out an inlay sliding tibial bone graft through an antero- 
lateral approach. The advantages of this approach over the old 
anterior approach have been discussed in detail. This discussion 
included the location of the incision and the reasons for its being so 
placed, the method of fixation with its advantages, and the utiliza- 
tion of morticing and impacting of the graft to further aid in fixation. 

We have summarized five cases in which this procedure was used, 
various methods of fixation being employed. The accompanying 
pictures show the progress of these cases. 


DISCUSSION 


JAMES SPENCER SPEED (Memphis): I have enjoyed this presentation by 
Dr. Wagner very much. He has shown us from a practical standpoint the 
advantages of placing grafts or plates on the lateral surface of the tibia 
rather than on the anterior medial surface. 

This has been pointed out to have many obvious advantages, particu- 
larly the avoidance of adherred scars on the anterior medial surface of the 
tibia. These frequently require extensive plastic work before a bone graft 
can be done if you contemplate either the dual graft on both sides or a 
single inlay or inlay graft on the medial side. 

It has an added advantage in that the compressive action of the muscles 
against the lateral! surface of the tibia maintains the position of the graft 
frequently without any type of fixation. I prefer fixation if it seems advis- 
able, but in cases where a flare-up of infection may be anticipated the 
introduction of screws adds to the risks, one can apply these grafts either 
as an inlay or onlay, whichever one prefers, along the lateral surface. In 
many cases where there is an open sinus 6n the medial surface of the tibia, 
the graft may be applied, without preliminary treatment of this area, by 
approach just lateral to the crest of the tibia, thus avoiding the area of 
infection. This procedure has been employed by us in a number of cases 
without infection in the operative site. 

I was very much interested in seeing some of the plates that were put 
on in the presence of non-union plus infection, and I think many of us 
perhaps would criticize this procedure as such, but it has a very definite 
place. In Dr. Wagner’s cases he utilized the application of a plate during 
the period of infection, to improve his position and maintain position in 
preparation or anticipation of a subsequent graft. This is a very valuable 
thing to do in many cases, because it eliminates the necessity for extensive 
trauma at the time of the bone graft. 

I have had a number of cases in which union has occurred in spite of 
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infection, following the use of a plate as a preliminary measure to maintain 
position for subsequent graft. The lateral approach, the lateral placing 
of the graft, I think, is ideal for any type of case, evensimple non-unions, 
and we have used it almost uniformly in our single grafts. I much prefer 
the use of the lateral placing of the graft to medial placing for the purposes 
outlined by Dr. Wagner. It should be utilized more. 

Ra cpu G. CarotuHers (Cincinnati): I, too, have enjoyed this paper very 
much and I should like to bring up just two points: 

One is the lateral approach, which is just good, plain, common sense. | 
do not think there is anything more to be said about it. The other is the 
subject of a plate in a dirty case. We have been in the habit of using plates or 
screws for compound fractures when they are fresh, even though we know 
they will have to be taken out later. There is the advantage of maintaining 
immobilization and lessening the amount of scar. 

One very dramatic case occurred two months ago in a man who had 
tabes, who had phlebitis in the leg and an ulcer as big as a plate which was 
filthy. It was through that ulcer that he compounded the leg. I thought the 
best surgery would be to make a transverse incision at his neck but I might 
have been in trouble with the police if I had done that, so I plated the tibia 
and gave him penicillin and strangely enough, the whole thing healed, and 
he is still wearing his plate. The fracture healed and his condition progressed 
satisfactorily. 

Homer STRYKER (Kalamazoo): I just want to add a point or two. 

We have used this almost routinely but many times we use a graft from 
the other leg. We find it is not necessary to make nearly as much of an 
exposure. You do not have to remove the periosteum and scar from the 
anterior at all but just make a channel, chipping off a little of the bone with 
the periosteum and at the lower end inserting it into the bone as the flare 
goes out. Then perhaps a screw or two in the upper end is all that is required. 

Another thing: In these cases of non-union, in which the fibula has 
united and it is necessary to do an osteotomy on the fibula, let the fibula still 
be attached to the soft tissue on the lateral side, with the periosteum re- 
moved on the side toward the tibia, letting it go over against the graft. This 
gives an additional fibular graft which already has its blood supply. 

In children with loss of bone substance through compound fractures or 
primary loss of bone substance, we put a pin through the upper end of the 
tibia and one through the lower end, or perhaps the os calcis, until the 
fibula is united enough to maintain the length. Later bridge that gap with a 
massive bone graft such as has been shown previously in the meeting. 

J. HupER WaGNER (closing): I just presented the method and procedure 
here and did not want to go into the grafts as I did. I think this method 
readily does away with the use of the fibula as a graft. 

Concerning going over to the other leg, that is another ideal of this. 
There is always enough bone left in any fracture that you can graft in the 
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tibia, whether it be above or below. You do not have to go into the other 
side. That is the privilege you have here. You can take as much as half of 
the entire portion of the tibia and transpose it. It lessens operative shock 
and the good leg is not taking a chance. 

I think the time for the use of fibula grafts has passed. I do not want to 
stir up any discussion, but thank you very much for discussing my paper. 


TRAUMA IN MALIGNANT TUMORS OF BONE 


L. Couey, m.p.* 
NEW YORK, NEW YORK 


REVIEW of the voluminous literature dealing with the 
question of injury as a causative factor in the development 
of malignant tumors in general and of bone tumors in par- 

ticular leaves the reader convinced that from the mass of conflicting 
opinions and theories expressed it is difficult if not almost impossible 
to reach an unbiased conclusion. 

We are not concerned here with any of the so-called chronic ir- 
ritations of occupation, such as chimney sweep cancer or mule 
spinner’s cancer. We are interested only in the relationship of direct 
trauma as a theoretical causal factor in the development of sarcoma 
of the musculoskeletal system. 

The question of whether a malignant bone tumor which devel- 
oped or was first recognized after an injury to the part was caused 
by said injury, is one that has been argued pro and con for many 
years. While in earlier times this was a matter merely of academic 
interest, with the advent of Workmen’s Compensation legislation 
and liability insurance the whole question has taken on great medi- 
colegal importance. 

Unquestionably the majority of those of the medical profession 
who conceded a causal relationship of injury to bone sarcoma have 
been clinicians while the opponents of this view have, almost with- 
out exception, been pathologists. The trend of opinion in recent years 
has been to doubt the importance of a single trauma; those who still 
accept it are in the minority. After many years of experience in the 
field of bone tumors, the author must confess to an uncertainty of 
opinion and to a feeling that the final answer has not as yet been 
provided. He does not hold that a single injury cannot ever be a 
factor of etiologic significance. He feels that a study of the histories 
of a large group of cases of bone sarcoma leaves one with the in- 
escapable impression that in a high percentage of cases, 50 per cent 
in some types of tumors, recent local injury antedated the demon- 
strable appearance of the tumor. Does this have significance—was 
it merely a coincidence—or did the injury call the patient’s attention 
to a pre-existing tumor, I. e., traumatic determination (Ewing)? 

* Attending Surgeon, Bone Tumor Department, Memorial Hospital. 
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Obviously it is human nature for the layman to ascribe a malig- 
nant tumor to an antecedent local injury even though there may be 
no material gain or selfish interest at stake. On the other hand, 
everyone during the course of life sustains injuries some of which 
are of even greater severity than those cited as being responsible 
for a bone tumor. Therefore, injury cannot be regarded as the sole 
causative factor. The exceeding rarity of late sarcomatous develop- 
ment following so serious an injury as a major long bone fracture is 
an argument that has often been advanced by the opponents of the 
traumatic theory. We know of no case of bone sarcoma in the 
Memorial Hospital records in which there is clear evidence that it 
originated at the site of a simple fracture. 

In 1907, at the French Congress of Surgeons, Segond outlined 
certain conditions which he felt must be fulfilled for the establish- 
ment of a causal relationship between an antecedent local injury 
and a subsequently developing malignant tumor. They imply the 
following: (1) That there was a verified trauma, (2) that it was of 
sufficient severity, (3) that reasonable evidence existed of the 
integrity of the part prior to the injury, (4) that the site of the 
injury corresponded to that of the tumor, (5) that the tumor ap- 
peared at a date not too remote from the time of the accident to 
be reasonably associated with it, and (6) that the diagnosis was 
confirmed by clinical, roentgenographic and whenever possible, 
microscopic examination. | 

These criteria have been widely accepted both in Europe and in 
America as a basis for adjudication of disputed claims. In actual 
practice, however, they are very seldom verified and the fact that 
they exist is an incentive to a clever lawyer or doctor who is 
financially interested in the case to “trump up” stories and manu- 
facture evidence to conform to these criteria. Commenting speci- 
fically on criterium 2, 1.e., sufficient severity of the trauma, this, 
we regard as most vague. Apparently no one knows how severe 
or trivial an injury must be to be regarded as the theoretical cause 
of a cancer. One almost has to adopt as a working hypothetical 
possibility the theory that any trauma of any sort and of any 
degree of severity may cause any sort of cancer in any location. 
In other words, there seems no clear way to quantitate the amount 
of trauma that is necessary to cause cancer. It is worthy of note 
that in the majority of claims filed in the Compensation Courts 
of New York the injury to which the tumor was ascribed has been 
trivial; seldom has there been any evidence of a major alteration 
of the part concerned. 
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The author feels that in many medicolegal cases in the past, 
injury as a determining factor has been over-emphasized and that 
decisions have been rendered on a flimsy structure of scientific 
evidence. It is believed that the system in vogue at present whereby 
medical expert testimony is given, is shocking in several particulars 
and is rendered less valuable by the undeniable fact that the expert 
would not have been called by his side had his views not been known 
in advance and his opinion anticipated as being favorable. Until 
the present set-up is revised and all experts are called, employed 
and recompensed by the Court rather than by the plaintiff or the 
defendant, real experts will shun medicolegal cases and the evils 
of the present day will continue unabated. 

In the interest of fair play, to assure a complete clinical record, 
to avoid important blanks in the sequence of a given history, it 
should be the inviolate rule that whoever takes the initial history 
of a patient with a suspected sarcoma should set forth in the 
records certain pertinent facts. First of all he should ask the patient 
to what he attributes his tumor and if the latter describes an injury, 
he should then be asked whether the cause has been suggested 
to him by others. Proceeding with the history it should contain 
the following facts: (1) Date of mjury, (2) nature and mechanism 
of injury, (3) site of injury, (4) subsequent manifestations of injury, 
e.g., ecchymosis, swelling, tenderness, disability, (5) period following 
injury in which these symptoms persisted, and (6) interval between 
subsidence of symptoms and signs of injury and first recognition 
of symptoms or signs of tumor. 

In addition a complete clinical record should include roent- 
genograms of the part concerned taken as soon as possible after 
the injury as well as others taken subsequently. 

Aggravation. The provisions of the Workmen’s Compensation 
laws of many states presume that an injury is compensible which 
can be construed as having aggravated a pre-existing malignant 
tumor. Therefore, claims of aggravation are often made, and this, 
introduces a much more controversial issue. From what is known 
of the dissemination of malignant cells it is probable that direct 
trauma to the primary lesion might be conducive to metastasis. 
However, the only experimental evidence on single trauma in 
tumors of known dissemination rate fails to support this view 
point, and the fact remains that malignant tumors do metastasize 
with or without local trauma. It has seemed to the author that 
in a given case one would have to show that the clinical course 
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of the disease had been adversely affected by the trauma, 1.e., 
that it ran a much more rapid course than the average untraumatized 
case. Even then one must realize that there is a great natural 
variation in the rapidity of spread and total duration of malignant 
tumors. It would appear therefore that if a sarcoma were accepted 
as having existed prior to injury the circumstances of its course 
thereafter would have to be exceptional before one could justifiably 
assume aggravation. 

Decisions in these accident cases that are adverse to the workman 
or to the injured plaintiff frequently entail severe hardship to the 
individual or his family. In an effort to avoid any possible injustice 
to the injured party the doctor is apt to let his sympathies color 
the medical testimony which he offers. This motive seems also 
to influence the referee, the jury and sometimes even the judge. 
Yet as Steward has pointed out, this is no excuse for making awards 
in the face of incompetent evidence or of using “supposedly scientific 
medicine to further his Notion of proper social behavior.” 

Stewart illustrates the faulty reasoning of the “supposed expert” 

as follows: 
“‘The same surgeon who will do ail sorts of orthopedic jobs in- 
volving chiseling into bone or insertion of such objects as ice tongs 
or pins or screws may testify that a blow which has left no real 
signs has caused an osteogenic sarcoma, although he never thinks 
his surgery will do so nor has he ever warned a patient with the 
severest form of bone trauma—a fracture—to be on the lookout 
for a possible sarcoma.” Such arguments bear much weight and 
are hard to refute. 

There are certain bone processes and benign lesions in which the 
role of trauma seems more difficult to deny. Of these the most 
conspicuous is benign giant cell tumor of bone. Considerable 
authoritative opinion upholds the theory that this tumor is com- 
monly caused by the effects of trauma. Many patients with giant 
cell tumor have been awarded compensation, and we believe rightly 
so. On the other hand, it should be pointed out that pathologists 
who have had considerable experience in bone neoplasms are 
unconvinced that even in giant cell tumor trauma is an important 
etiologic factor. 

On rare occasions we find an osteogenic sarcoma associated 
with a previously incurred ossifying hematoma and in such in- 
stances it is difficult to dissociate the origin of the sarcoma from 
the injury which caused the ossifyng hematoma, and yet the 
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periosteal hemorrhages of scurvy are apparently never the pre- 
cursor of sarcoma. 

Certain cases of osteochondroma or chondromyxoma have been 
studied where injury has seemed to initiate a change in the type of 
tumor to that of chondrosarcoma and occasionally unsuccessful 
extirpation of such a benign tumor has been followed by recurrence 
and a transition to fully malignant chondrosarcoma. 

Therefore we believe that injury may play an important part 
in such transition and as a preventive measure we advocate removal 
of these tumors when they occur in a location which renders them 
liable to external injury. It must be admitted however that on a 
number of occasions we have seen such malignant degeneration 
occur in cases of osteochondroma in which there was no history of 
injury. 

To summarize briefly, it would seem that the role of single injury 
in the development of bone sarcoma has been overemphasized. 
A critical evaluation of each case and a decision based upon a 
scientific appraisal of all the known facts has not been the rule. 
Little support of the traumatic theory has been afforded by the 
pathologist; no laboratory experience seems to favor it. Considering 
the universality of injuries on a par with those alleged to be the 
cause of sarcoma of bone it is difficult to explain why so few of them 
are followed by the development of sarcoma. 

So-called expert testimony on matters involving the alleged 
relationship of injury to malignant disease is not at present likely 
to appeal to the disinterested observer as worthy of credence; 
it is colored by the profit motive. Until qualified authorities are 
summoned by the court and not by the plaintiff or the insurance 
carrier to pass upon the merits of each case in a judicial and scientific 
manner, medical expert testimony will continue to be of doubtful 
value and will not enhance the doctor’s reputation. 


SOME OBSERVATIONS ON PENETRATING 
WOUNDS OF THE HEART 


Lizut. Cor. J. A. B. HittsMAn 


MEDICAL CORP, ROYAL CANADIAN ARMY 


heart. The condition is fortunately rare in civilian practice and 

as a rule rapidly fatal. Death is usually the result of a pistol 
wound tearing large holes into the cardiac cavities with massive 
and rapidly fatal hemorrhage. The smaller wounds of the heart are 
mostly from knife stabs and are accompanied by a small opening 
in the pericardial sac. In this type of wound, hemorrhage from the 
heart cannot escape through the small pericardial opening and 
squeezes the heart into immobility. Most of the recoveries reported 
from heart wounds are of the stab wound variety in which the 
surgeon has been able to decompress the heart before intraperi- 
cardial pressure kills the patient. 

In war wounds, it is possible to receive penetrating wounds of 
the heart in which the patient will survive for an astounding length 
of time. The surgical results in these patients are satisfactory pro- 
viding there are not other complications. During my service with a 
Canadian Field Surgical Unit in the European Theatre of war | 
encountered four such wounds of the heart. One of these patients 
had an uncomplicated wound and recovered. The other three were 
complicated by other wounds. Two of these patients died and one 
recovered. I hope to justify this paper by describing the conditions 
necessary for long term survival in heart wounds and to report the 
difficulties in diagnosis and operation. 

In war, high explosives cause about seventy per cent of the 
wounds encountered. The fragmentation of shells and mortar bombs 
will produce missiles of varying sizes traveling at exceedingly high 
velocity. Minute bits of metal traveling at this high velocity can 
spatter against the sternum or a rib and then penetrate the heart. 
These bits of metal will tear large holes in the pericardial and pleural 
sacs but for some peculiar reason make only small holes in the heart 
musculature. The combination of a large communication between 
the pericardial sac and some other body cavity with relatively small 
wounds in the heart is necessary for long term survival of the pa- 
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tient. The large hole in the pericardium allows the blood to escape 
and prevents squeezing of the heart. 

From direct observation im all four patients, the small hole pene- 
trating into the heart cavities does not bleed as freely as was formerly 
thought. Bleeding occurs only in systole and consists of small 
spurts of blood. The amount lost with each heart contraction is 
astonishingly small. The largest penetrating wound seen was about 
one third of an inch in diameter. The blood from this wound rose 
about one inch in the air during systole and each spurt lost approxi- 
mately one teaspoonful of blood. It is impossible to state how large 
a cardiac wound would have to occur before continuous and rapidly 
fatal hemorrhage follows. It is certainly true, however, that wounds 
up to one-third of an inch in diameter, whether in ventricle or auricle, 
do not bleed furiously or continuously, but only in small spurts 
during systole. 

In none of these cases was the diagnosis of a penetrating wound 
of the heart made by clinica] examination. The perforation was 
suspected only by the anatomical location of the entrance wound. 
Careful auscultation did not reveal any abnormal sounds. The 
clinical picture was consistently one of profound shock usually 
accompanied by dypsnea. Since the left pleural cavity contained a 
large quantity of blood and air in three of the cases this was not 
surprising. 

Diagnosis was made by suspecting and exploring. In the sus- 
pected cases careful wound toilet was performed, preferably under 
local anaesthetic. Through the wound a finger exploration of the 
pericardial sac was made. When a hole was found in the pericardium 
the patient was switched to pressure anaesthesia and a rib resected 
over the site of the pericardial opening. All the blood in the sac was 
sucked out and the opening watched. If the pericardial sac again 
filled with blood the diagnosis of a penetrating wound of the heart 
was made. 

The surgical approach to the heart was, in all four patients, 
through a trapdoor incision over the third, fourth and fifth ribs on 
the left side. These ribs were resected subperiosteally, about a half 
an inch from the sternum and again about three inches laterally. 
The intercostal muscles were cut, and the flap turned back. The 
heart wounds were all easily located and sutured with interrupted 
silk. The pericardium was left open. In all cases the incision was 
closed by first bringing the intercostal muscles together and turning 
down a flap from the left pectoralis major muscle. This rendered 
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the wound airtight. The chest was then aspirated and the patient 
put on the usual resuscitative measures. 


CASE REPORTS 


Case 1. H. C. was thirty-two years of age. He had multiple mortar 
wounds. The time of wounding was 2:00 P.M. and time of operation was 
11:30 P.M. Three small wounds were seen in the front of the chest. One of 
these wounds was in the left fourth interspace one inch from sternum. 
Patient was in severe shock. Blood pressure 70 systolic, 40 diastolic. Apex 
beat was not displaced. The patient was quite dyspneic and cyanotic. 
Thoracentesis obtained 1200 cc. of blood and 400 cc. of air. Wound in the 
fourth interspace was trimmed and wound toilet carried out under local 
anesthesia. Finger exploration demonstrated a large hole in the pericardial 
sac. Pressure anesthesia was given and the fourth rib resected. The peri- 
cardial sac was found full of blood and sucked dry. Observation showed that 
the sac continued to fill with blood. 

The pericardium was exposed through the trapdoor incision. The open- 
ing in pericardium was enlarged and two wounds were found in the heart 
muscles. The holes were about one inch apart, four mm. in diameter, and 
presumably one lay over the right ventricle and the other over the left 
ventricle. From both wounds a stream of blood spurted with each contrac- 
tion of the heart. No leakage occurred at any other phase of the heart beat. 
The wounds were sutured with interrupted silk and hemorrhage easily 
controlled. The pericardial sac was left wide open and the wound closed 
without drainage. The chest was aspirated and 600 cc. of air and blood 
removed. 

Condition was only fair after the operation but oxygen and transfusions 
improved the patient considerably. The following morning the chest was 
again needled and a dry tap obtained. This patient continued to improve 
and was evacuated on the eighth day. 

Case 1. M. H. was a fifty year old German prisoner, with a single 
shell wound. The time of wounding was 6 P.M. and time of operation 12:30 
A.M. This patient was in exceedingly poor condition. Blood pressure was 
go systolic and 60 diastolic. Then there was a single wound in fourth inter- 
space about one inch from the sternum which was sucking air. The patient 
was very frightened and hysterical. In spite of his condition and language 
difficulties it was quite obvious that he was suffering severe pain in his left 
shoulder area. He would grab and rub the shoulder and scream at the top 
of his voice. Morphine had no effect on him and he did not improve with 
transfusions. We were forced to operate in order to close the sucking wound. 
Local anesthesia was impossible. Under pressure anesthesia a hasty debride- 
ment of the wound was performed followed by finger exploration of the 
pericardial sac. A large hole was found in the sac. The fourth rib was 
resected and the sac found full of blood. It was sucked dry but soon refilled. 
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The pericardium was exposed. The tear in the sac was enlarged and it 
was easily seen that two wounds in the heart were present. The first wound 
had divided the descending branch of the left coronary artery and had 
penetrated the left ventricle. The second was apparently the wound of exit 
and was situated on the upper lateral side of the heart in the left auricular 
area. The torn coronary artery was not bleeding. Blood spurted from the 
hole in the ventricle and auricle on systole but not at any other phase of 
the heart beat. Both wounds were sutured with silk. The suture in the 
ventricular wound included the torn ends of the descending branch of the 
left coronary artery. The coronary vein was probably also torn but as 
the patient’s condition became desperate at this point careful observation 
could not be made. The heart stopped beating entirely. Careful massage 
and adrenalin into the heart muscle started it again. The chest was quickly 
closed. 

Aspiration obtained 1,800 cc. of air and blood. Oxygen and blood trans- 
fusion improved the patient’s condition and he was finally sent to the ward 
in fair shape. Throughout the night the condition remained fair. In the 
morning the patient was fully awake and again exhibited the fright-pain so 
characteristic of coronary disease. Morphine in heavy doses was given but 
it was exceedingly difficult to keep the patient quiet. He was constantly 
pulling off the oxygen mask, screaming and rubbing his left shoulder. Tap- 
ping of the chest obtained 400 cc. of blood and 300 cc. of air but gave no 
noticeable relief. The pulse became weak, thready, and irregular. The blood 
pressure could not be maintained. The patient became more and more 
dyspneic as the day wore on. By evening he presented the typical picture of 
cardiac failure with numerous rales in both bases. Repeated aspiration of 
both pleural cavities showed no air or blood present. This patient died 
thirty-two hours after operation. 

The heart was removed at autopsy and sent back to a Base Hospital for 
examination. Report received some time later stated that there was marked 
infarction in the region of ventricular wound with extensive muscle necrosis. 
This case, we believe, died a cardiac death as the result of the tearing of the 
descending branch of the left coronary artery with subsequent infarction. 
In view of the damage to this artery the fright and the shoulder pain, so 
outstanding in this case, is of particular interest. 

Case. E. J. a patient twenty-six years of age suffered a single shell 
wound. The time of wounding was 1:30 A.M. and time of operation 6:00 A.M. 
There was a single wound of entrance just above and medial to the left 
nipple. The left fourth rib was shattered and the wound was sucking air. 
The patient was deeply shocked and dyspneic. Blood pressure was 68 
systolic and 40 diastolic. Wound toilet was carried out under local anes- 
thesia. Finger exploration revealed a large hole in the pericardium. Patient 
was then switched to pressure anesthesia and the shattered fourth rib 
resected. The pericardial sac was found full of blood and sucked dry. The 
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sac filled again with blood. The usual trapdoor incision was made and 
the pericardium exposed. The pericardial opening was enlarged and a tear 
about one inch long was seen in the anterior aspect of the right ventricle. 
The wound appeared to be of the tangentual type and the actual hole into 
the ventricle was approximately one third of an inch in diameter. The heart 
wound was closed with interrupted silk. The pericardium was not sutured. 
The wound was closed in the usual manner. 

The patient was in fair shape when he left the table but soon after his 
return to the ward became quite dyspneic. The left chest was aspirated and 
4,000 cc. of air withdrawn without relief. It was quite obvious we were 
dealing with a wound of a bronchus with pressure pneumothorax. A needle 
was inserted into the upper anterior aspect of the left chest and strapped 
into place. This was connected to an underwater drain. Little relief was 
noted. The right chest was needled. It was found that a pressure pneumo- 
thorax had developed there. An underwater tap was installed on this side 
also. Oxygen and blood transfusions had dittle effect. The patient’s condi- 
tion deteriorated. He died twenty-eight hours after operation. 

Post mortem examination showed that fragments from either the shell 
or the shattered fourth rib had not only wounded the heart but had also 
torn a large hole in the bronchus to the upper left pulmonary lobe. Another 
fragment had penetrated towards the right and torn a hole in the right 
pleura. This fragment had penetrated through the right lung and into the 
soft tissues of the back. The pressure pneumothorax arose from the hole 
in the left secondary bronchus but as there was a direct communication 
between the right and left pleural cavities it manifested itself on both sides. 
The heart was removed and sent back to a Base Hospital. The pathological 
report did not reach us. 

CasE Iv. S. S. was a twenty-two year old patient who had been 
wounded by a rifle bullet. This man was on patrol and was lying on his 
belly peering over a slight rise in the ground when a sniper shot him from 
in front. The wound of entrance was just inside the nipple line above the 
fourth rib. The time interval between wounding and operation was five 
hours. On admission he was in profound shock. Blood pressure, 72 systolic 
and 48 diastolic. He was not dyspneic but the abdomen was rigid and tender 
all over. Intestinal sounds were absent. The chest wound was trimmed 
under local anesthesia and finger exploration carried out. A hole about one 
inch in diameter was found in the pericardial sac. Patient was given pres- 
sure anesthesia and the fourth rib resected. The pericardial sac was found 
full of blood. This was sucked dry only to refill again. 

The pericardium was exposed and opened freely. A tangentual wound 
of the apex was immediately seen. The wound was about one inch long in 
the muscle but the opening into the ventricular cavity was about three 
millimeters in diameter. A small stream of blood spurted from it during 
systole. The wound was easily sutured with silk. It was then seen that the 
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bullet wound had penetrated downwards through the diaphragm and that 
most of the blood probably had escaped into the peritoneal cavity. The 
chest wound was hurriedly sutured in the usual manner and the left pleural 
cavity needled. Eight hundred cc of air and 200 cc of blood were obtained. 

After further resuscitation an upper right rectus incision was made. 
The abdominal cavity was found full of blood and was sucked dry. No 
perforations could be found. It was noticed that there was considerable 
retroperitoneal hemorrhage. The gastrocolic omentum was incised and two 
holes found in the posterior aspect of the stomach. The bullet had plunged 
into the left lumbar muscles without injuring either the spleen or the 
kidney. The perforations of the stomach was sutured with silk and the 
abdominal wound closed. The patient, after a few stormy days made an 


uneventful recovery. 


It is to be regretted that electrocardiographic and roentgen 
studies could not be made in these cases. During the interval before 
operation, when resuscitation measures were instituted, and dur- 
ing the postoperative period these studies woud have been par- 
ticularly mteresting. Unfortunately this type of equipment was not 
carried by Field Surgical Units. In justice to the Royal Canadian 
Army Medical Corps I feel some explanation should be made of 
the long time interval between wounding and operation. All these 
cases were evacuated to us under very trying circumstances. The 
time interval includes that required for resuscitation after the pa- 
tient had arrived at the advanced Surgical Centre. 
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chloride. Dissolve sterile thrombin by adding 
3 to 4 cc. physiological saline. Transfer Fibrin 
Foam to aseptic container, use wide- mouthed 
sterile bottle for dilution of thrombin solution. 
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any size with scalpel or razor blade. A selection 
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tion, saves sponging time. The dry sponge is 
light, permeable and rather brittle; when wet, 
it becomes soft, pliable and slightly resilient. 
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3. Moisten Fibrin Foam in thrombin solution 
just before applying to freshly sponged bleed- 
ing area. Apply gentle pressure for a moment 
until clot forms; then leave in place to be ab- 
sorbed. Made from proteins of pooled normal 
blood plasma, it is homologous, non-reactive. 


An outgrowth of research in human plasma fractionation 
at Harvard Medical School, Cutter’s Fibrin Foam is made 
from human blood—thus is a non-reacting, absorbable 
homologue. Offers outstanding advantages in all types 
of surgery where hemostats and sutures are impractical. 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction in those subjects 
which are of particular interest to the physician in 
general practice, consisting of clinics, lectures and 
demonstrations in the following departments— 
medicine, pediatrics, cardiology, arthritis, chest dis- 
eases, gastroenterology, diabetes, allergy, dermat- 
ology, neurology, minor surgery, clinical gynecology, 
proctology, peripheral vascular diseases, fractures, 
urology, otolaryngology, pathology, radiology. The 
class is expected to attend departmental and general 
conferences. 


FOR INFORMATION ADDRESS 
MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 
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Announces continuous courses 
SURGERY—Two Weeks Intensive Course in Surgical _GYNECOLOGY—Two Weeks Intensive. Course start- 
Technique starting January 20, February 17. ing March 17, and April 14. 


M 17. 
meee One Week Course in Vaginal Approach to Pelvic 
Four Weeks Course in General Surgery starting Surgery starting March 10 and April 7. 


OBSTETRICS—T wo Weeks Intensive Course starting 
Two Weeks Surgical Anatomy €& Clinical Surgery March 3 and April 28. 


U7 end 17. MEDICINE—Two Weeks Intensive Course starting 
One Week Surgery of Colon & Rectum starting April 7 and June 2. 


2. One Month Course Electrocardiography & Heart 
Two Weeks Surgical Pathology every two weeks. Disease starting February 15 and June 16. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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KIR BUTISOL SODIUM 


Contains Butisol Sodium (Sodium salt of 5-ethyl-5- 
secondary butyl barbituric acid “McNeil’’) 3 gr. per fi, 

Supplied in bottles of one pint. Average Dosage: 14 
* CAUTION: Use only as directed, 


Please send two trial samples of 
ELIXIR BUTISOL SODIUM 
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© GIVE GENTLE POST-OPERATIVE DRAINAGE 
© OPERATE SIMPLY, AUTOMATICALLY 
* PROVIDE DEPENDABLE SERVICE 


Absolutely noiseless, completely self-contained, and requiring 
very little attention, the #765 Gomco Thermotic Drainage Pump 
uses the principle of expansion and contraction of air with varia- 
tions in applied heat. It provides mild motion at a pre-determined 
level—either 90 mm or 120 mm of mercury. 


You will find the gentle, uniform suction furnished by this Gomco 
Thermotic Drainage Pump ideal for practically all post-operative 
drainage purposes. It occupies only one square foot of floor space 
and is complete in a white enamel stand with chrome plated fittings. 
Ask your dealer, or write us! 


GOMCO SURGICAL MANUFACTURING CORP. 
834M E. Ferry St. Buffalo 11, N. Y. 


PADGETT-HOOD DERMATOME 


By means of this unique instrument a sheet 
of skin of uniform thickness may be cut 
at any predetermined level the size of the 
drum (4 x 8 inches) from any area of the 
body. Those who have used the derma- 
tome state that it simplifies the technique 
and enlarges considerably the whole field 
of skin grafting. Same blade used for drum 
may be placed in handle and used to cut 
razor grafts or for honing blade. Rubber cement for the drum and donor 
area also is available, as well as a knife sharpening service. 7 


Manufactured and sold by | 


The Kansas City Assemblage Company 


609 EAST 17th ST., KANSAS CITY 8, MO. 


= 
ad 
ec 
i 
| 
liane 
: 
4 


Chloresium Solution (Plain) 
Chloresium Ointment 


CHLOROPHYLL THERAPY 


Clinical evidence reported by leading Clinics confirms the definite healing, 
deodorizing advantages of Chloresium, therapeutic chlorophyll preparations 


Chronic Osteomyelitis of several years’ 
duration—extremely malodorous and pain- 
ful. This was one of hundreds of cases of 
chronic ulcers, osteomyelitis, skin diseases 
and burns in which well-known clinics ob- 
served effects of Chloresium. The LAHEY 
Curnic Butietin, April 1946, reported: 
**(Chloresium) apparently excels 
previously used agents 

for local treatment 

of chronic ulcers.” 


Chloresium is ethically promoted. 
Available at all leading druggists. 


2-oz. and 8-oz. bottles 
l-oz. tubes and 4-oz. jars 
}4-oz. dro bottles 

and 2-oz. and bottles 


RYSTAN COM PANY 


SO CHURCH ST., NEW YORK 7, NY. 


SOLE LICENSEE — LAKELAND FOUNDATION 


Treated with Chloresium Ointment 
by packing on alternate days for six weeks, 
following “cleaning up” of infection and 
malodor by continuous wet dressings of 
Chloresium Solution for initial period of 48 
hours. The CLinic BULLETIN, July 
1946. reported: “We have used (Chloresium) 
in a variety of conditions particularly in 
burns, chronic ulcers and osteomyelitis, 
with splendid results in a vast majority of 
the cases.” 


Chlorestum 


REG. U.S. PAT, OFF. 


FREE! MAIL COUPON. 


Rystan Company, Dept. AJ-2 
50 Church Street, 5 
New York 7, N. Y. 


Please send me a copy of “Chlorophyll—Its 
Use In Medicine,” a review of over 60 pub- 
lished papers. (Clinical samples will be fur- 
nished if requested on your letterhead.) 
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At the end of many a rainbow— 


I’ You Go TO the end of a rainbow, so the 
fairy tales say, you’ll find a pot of gold. 


Of course no grownup believes this. But 
it’s surprising how many people believe 
what amounts to the same thing. 


That is, many of us have a dreamy no- 
tion that somewhere, sometime, we’ll come 
upon a good deal of money. We go along 
from day to day, spending nearly all we 
make, and believing that somehow our fi- 
nancial future will take care of itself. 


Unfortunately, this sort of rainbow-chas- 
ing is much more apt to make you wind up 
behind the eight ball than with a pot of gold. 


When you come right down to it, the only 
sure-fire way the average man can plan 
financial security for himself and his family 
is through saving—and saving regularly. 


One of the soundest, most convenient ways 
to save is by buying U. S. Savings Bonds 
through the Payroll Plan. 

These bonds are the safest in the world. 
They mount up fast. And in just 10 years, 
they pay you $4 for every $3 you put in. 

So isn’t it just plain common sense to 
buy every U. S. Savings Bond you can 
possibly afford? 


P. S. You can buy U. S. Savings Bonds at 
any bank or post office, too. 


SAVE THE EASY WAY... BUY YOUR BONDS THROUGH PAYROLL SAVINGS 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 
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Iron-deficiency anemia is a factor to be considered in 
pre and postoperative conditions. Hence, we suggest 
that you prescribe Copperin routinely for a period 
preceding and following surgery. Copperin stimu- 
lates the hematopoietic system—provides material 
for replacement of hemoglobin—increases the red 
blood cell count. 


Because in Copperin iron ammonium citrate is com- 
bined with the catalyst copper sulphate, there is a 
greater utilization of the iron by the system. For this 
reason the iron content per capsule is purposely 
small—32 Mégm. As there is no stomach irritation or 
constipating effect from Copperin, it is exceptionally 
well adapted to routine use. In two strengths: 
Copperin ‘‘A’’ for adults; Copperin ‘‘B”’ for children. 


Liberal professional samples gladly sent on request 


MYRON L. WALKER COMPANY, Inc. 


Mount Vernon New York 
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DEATH 


fectant, particularly for the treatment of 
minor injuries and in preoperative surgical 
procedures 

Furthermore, Iodine and its compounds 
serve the medical profession in many other 
ways. 

Its necessity in the prevention of goiter 
its as an adjunct in the 
rer a reabsorption of granulomatous lesions are 
OF Outstancing vention and Therapy. 
Moreover, the value of organic iodine com- 

pounds as radio-opaque substances makes 
& Fe quoted Dy  Jodine exceptionally useful in certain diag- 
Gershenfeld and Patterson in the American . 

nostic procedures. 

Journal of Pharmacy (January 1945). They 
point out that for four decades, Iodine has 
been prominently in the foreground as an 
antiseptic of choice for use as a skin disin- 


OF SERVICE TO MEDICINE 
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Better adapted for office and emergency use 


SERATURE “SPUR” 


Speed of application ... convenience of removal... economy, 
characterize this superior wound clip of finest non-corrosive 
nickel silver. 

Proper angulation and registered alignment of teeth allow 
them to penetrate only the superficial skin so that they ap- 
proximate the wound margins with minimum pressure . . . 
reduces the possibility of a pressure necrosis. 


Following the period of in situ, removal is facilitated by sim- 
ply compressing the integral “spurs” with a Propper applying- 
removal forceps or other hemostat. Serature Wound Clips may 
be sterilized and used repeatedly . . . greater economy for 
budget-minded users. 


Your dealer can supply you 


PROPPER MANUFACTURING CO. 


10-34 44th Drive Long Island City 1, N. Y: 
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= nutrition presents many phases not encountered in experi- 
mental studies. The laboratory animal, driven by hunger, will eat and thrive 
on any food substance that is adequately nutrient. Taste and variety and meal 
satisfaction are of little moment in such nutritional studies. 


In human nutrition, the joy of eating, and especially the satisfaction 
of having eaten well, play an important role. Frequently, though physiologic hunger has 
not come about, it is the pleasant memory of the last meal that engenders the appetite. 


To add satiety value to the meal, candy may well serve as its last 
course. Even an otherwise drab meal gains much when topped off by a piece or two 
of candy. 


Confections in the manufacture of which milk, butter, eggs, fruits, 
and nuts or peanuts are used, are particularly suited for this purpose. This is true 
because of their universal taste appeal, but also because they contribute small amounts 
of many essential nutrients. 


COUNCIL ON CANDY OF THE 
T NORTH LA SALLE my Phadocialione CHICAGO 2, ILLINOIS 
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Chus a Potential Loss 
Becomes Man’s Gain 


Only a few of the many grains and grasses produced 
so abundantly in our fields are edible for man. By far 
the majority can be eaten only by herbivorous ani- 
mals whose peculiarly organized digestive system is 
able to extract the nutrients contained in these plants. 
For man, unable to digest them and extract their 
nutrients, these grasses and grains in their original 
state would be a total loss. 


Meat-producing domestic animals convert this po- 
tential loss to man’s gain. Cattle, sheep, and hogs— 
feeding largely on these plants—convert them into 
man’s preferred protein food: meat. Few of us realize 
that for cattle it takes fully twenty-five pounds of such 
feed stuffs—grasses and silage—to produce a single 
pound of meat. 


Thus, through our domestic animals’ ability to 
thrive on these plants which are inedible for man, 
what otherwise would be a gigantic waste, is changed 
into man’s most appreciated food. 
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tional statements made in this advertisement AMERICAN 
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are acceptable to the Council on Foods and ASSN 


Nutrition of the American Medical Association. 
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For skilled, sensitive hands 
-TRUSHAY—the new idea “Beforehand” 
lotion—was specially designed to insure 
hands against the drying effects of soap, 
antiseptics, detergents or chemicals before 
TRUSHAY contains no glycerine, is not 4 
greasy. The delightful velvetyfeel / 
patient. 


ot Normal Strengt 


en nutritional status of the patient is probably 
the most important single factor which can 
influence return of normal strength after 
surgery. The more quickly and completely the 
increased nutritional needs are satisfied, the 
more quickly normal living can be resumed. 


In the well-formulated plan for the surgical 
patient, early postoperative feeding is a prominent 
feature. Among the foods tolerated as soon as 
solids can be given are the breakfast cereals. 
Nutritious, tasty and satisfying, cereals—except for 
those made purposely different through the 
inclusion of bran—are nevertheless bland and 
digested with a minimum of effort, leaving little or 
no undigested residue. The serving composed of 
ready-to-eat or hot cereal, milk and sugar provides 
virtually all essential nutrients except ascorbic acid, 
and aids in satisfying the increased nutritional 
requirements for protein and B-complex vitamins. 
The table of composite averages outlines the 
contribution made by 1 ounce of hot or ready-to-eat 
cereal* (whole grain, enriched, or restored to whole 
grain values of thiamine, niacin, and iron), 4 ounces of 
milk, and 1 teaspoonful of sugar. 


CALORIES........ 202 PHOSPHORUS.... 206 mg. 

PROTEIN......... 7.1Gm. IRON............ 1.6 mg. 

5.0Gm. VITAMIN A...... 193 

CARBOHYDRATE... 33.0Gm. THIAMINE...... 0.17 mg. 

CALCIUM......... 156 mg. RIBOFLAVIN...... 0.24 mg. 
1.4 mg. 


*Composite average of all breakfast cereals on dry weight basis. 


Physicians are invited to send for a complimentary copy of the 
brochure ‘‘Cereals and Their Nutritional Contribution’’ (PN-1). 


CEREAL INSTITUTE, INC. 


135 South La Salle Street « Chicago 3 


The presence of this seal indicates 
that all nutritional statements in this 
advertisement have been found ac- 
ceptable by the Council on Foodsand 

Nutrition of the American Medical Lay 
Association. 
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MODERN DRUG ENCYCLOPEDIA 
AND THERAPEUTIC INDEX 


Completely rewritten 
__and reset 
handsomely bound 
Size 2/4 
Price postage prepaid $10.00 


NEW MODERN DRUGS 
49 W. 45th St., New York 19, N.Y. 


Edited by ALEXANDER B. GUTMAN, M.D., F.A.C.P: 


College of Physicians and Surgeon 


ey TIMESAVING volume presents 8140 Ethical drugs of 
American pharmaceutical manufacturers that doctors use 
in their every-day practice. With this service on your desk, you 
may quickly refer to any medicinal preparation Therapeuti- 
cally, Alphabetically or by Manufacturer, and find its com- 
position (with structural formulas), action, uses, supply and 
dosage, as well as cautions and contraindications. 

The new third edition has been completely rewritten and 
reset. In the five years that have elapsed since the publication 
of the second edition, purchasers everywhere have been lavish 
in their praise of this service. 

KEPT UP TO DATE 


New Modern Drugs, which completely describes new drugs 
placed on the market, is issued quarterly and is sent to pur- 
chasers of the Drug Encyclopedia at no extra charge. 


CONCISE - COMPLETE AUTHORITATIVE 


Invaluable 
Your book is invaluable and unique—indis- 
pensable, in fact, to me. 
This book has saved us a lot of time, given us 
much valuable knowledge. We will always buy 
the new one. Keep it high type. That's your 
market. 

Splendid! 

This is a splendid service, I could not get along 
without it. 
Circulars and catalogs are mislaid. Not so, if 
in a book. The book makes a grand reference. 
I refer to it every day. It is my bible. I am in 
love with the book. 


Approximately 1200 pages 


NEW MODERN DRUGS 49 W. 45th St., New York 19, N. Y. 


Enclosed is the sum of ten dollars ($10.00) for which please send 
me postpaid Mopern Druc ENCYCLOPEDIA AND 
THERAPEUTIC INDEx AND New Monern Druss. (Remittance must 
accompany order.) 


CITY AND ZONE 


: 
now R The New, Completely Rewritten, 3rd Edition 
\ 
\ 
\ 
\ 
\ 
\ 
\ Assistant Professor of Medicine s, Columbia 
University Associate Attending Physician, Presbyterian Hospita Ind Vanderbilt 
\ 
Clinic, New York 
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SUBSCRIPTION ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 
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Fat Necrosis of Female Breast 
FRANK E. ADAIR and JEAN T. MUNZER, New York 


Wounds of the Colon and Rectum J. EDWARD FLYNN, Boston 
Anterior Thoracic Esophagus ORVAR SWENSON, Boston 
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E. CRAIG HERINGMAN and DAVID W. AIKEN, New Orleans 
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FOR PROLONGED ACTION — EASIER ADMINISTRATION 


IN OIL AND WAX 


PROLONGED ABSORPTION “... penicillin-beeswax-pea- 


nut oil mixtures provide an effective and safe method of pro- 


longing the action of penicillin in the body.”! 


HIGH PENICILLIN BLOOD LEVELS | Peak blood levels of 
0.06 to 1.00 unit are attained in six to twelve hours with at least 


0.03 unit at twenty-four hours.2 


CONVENIENCE OF ADMINISTRATION “A single daily 
dose of 300,000 units in 4.8 percent beeswax by weight in pea- 
nut oil contained in 1 cc. should be adequate for all but over- 


whelming infections.”$ 


EASIER INJECTION — The new Squibb Penicillin in Oil and 
Wax is less viscid and flows more readily. It requires no refrig- 
eration and may be stored at room temperature, making pre- 


heating of the cartridge unnecessary. 


SAFETY AND ECONOMY The new double-cell cartridge 
contains 300,000 units of penicillin in one 1 cc. cell; the second 
cell contains Aspirating Test Solution to prevent accidental in- 
travenous injection. The metal syringe and replaceable needle 
can be used repeatedly. Squibb Penicillin in Oil and Wax is 
also available in 10 ce. vials. 
1. Kirby, W. M. M.; Leifer, W.; Martin, S. P.; Rammelkamp, C. H., and Kinsman, J. 
M.: J.A.M.A. 129:940 (Dec. 1) 1945. 


2. Nichols, D. R., and Haunz, E. A.: Proc. Staff Meet. Mayo Clinic 20:403 (Oct. 31) 1945. 
3. Romansky, M. J., and Rittman, G. E.: New England J. Med. 233:577 (Nov. 15) 1945. 


Sal IBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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Second in a Series 


Men and Amino Acids 


Emil Fischer—brilliant investigator, profound 
thinker, noted teacher—made possible, by 

his researches, most of the greatest ad- 
vances in protein chemistry. His versatility 

and inspired imagination, coupled with a 
genius for experimental research, contributed 
basic knowledge of the greatest value to nutri- 
tional science. He did fundamental work on 
purines and sugars; laid the foundations of en- 
zyme chemistry; and made stereochemistry a tool 
of research. He separated the amino acids from 
protein hydrolysates by his epoch-making distilla- 
tion method; and not only ascertained many of 
the constituent amino acids of protein molecules 
but recombined them into synthetic peptides 
approximating natural substances, by virtue 
of his recognition of the peptide linkage. 


His brilliant work brought him recogni- 

tion from most of the important scientific 
societies of the world. The Royal Society 
awarded him the Davy Medal and elected 
him a foreign member, and in 1902 he 


EMIL FISCHER — 1852-1919 
became Nobel Laureate in Chemistry. 


The Arlington Chemical Company 
Yonkers 1, Abdi New York 
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INDICATIONS: 


Infected surface wounds, or 
for the prevention of such 
infection 

Infections of second and third 
degree burns 

Carbuncles and abscesses after 
surgical intervention 

Infected varicose ulcers 

Infected superficial ulcers of 
diabetics 

Secondary infections of ecze- 
‘mas 

Impetigo of infants and adults 

Treatment of skin-graft sites 

Osteomyelitis associated with 
compound fractures 

Secondary infections of der- 
matophytoses. 


Contains 0.2% Furacin 
(brand of nitro fura- 
OF on 5. zone: 5-nitro-2-furalde- 
PRESCRENON hyde semi-carbazone) in 


Use. 
a water-soluble base. 


TO 
For 
appricaTion 


Another one of 


its several advantages 


FURACIN SOLUBLE DRESSING LIQUE: 
FIES AT BODY TEMPERATURE, forming a 
water-soluble, surface-active liquid that can 
penetrate crevices and dissolve in exudates of 
infected wounds. These properties facilitate 
contact of the antibacterial agent with infected 
areas. 


Sac 
For literature, write The Medical Director, " 


Eaton Laboratories, Inc., Norwich, N. Y. NORWICH, NEW YORK 


atibacterial agent 
infections 
i and surface infe 
cases of wound 
for your most resistant 
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BRAIDED 
TANTALUM 


A USEFUL, NEW 
SUTURE MATERIAL 


Many individual strands of wire are in 
Ethicon Braided Tantalum. Photomicro- 
graph, above, shows Sizes 3-0 and 1, mag- 
nified to x15. 


ETHICON TANTALUM 
FOR SURGICAL USE 


Sutures. Monofilament: Sizes 6-0, 
5-0, 4-0. Swaged to Eyeless Atraloc 
needles. Braided: As described at 
right. 

Wire. Suturing material on spools, 
Sizes 6-0, 5-0, 4-0, 000, 0, 2, 4. 

Ribbon. For making neurosurgical 
hemostasis clips. Clips also supplied 
ready-made. 

Sheet. For skull plates in cranio- 
plasty and general plastic surgery. 

Foil. Used in neuro- and ortho- 
pedic surgery for protection of 
nerves and tendons. 

Literature describing use of Ethi- 
con Tantalum products available on 
request. 
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e Braided tantalum is a new Ethicon suture material 
which offers the surgeon certain qualities not found 
in other sutures. 
1. Its “handling properties” are superior to mono- 
filament wire. It is much stronger than silk and less 
variable in size. 
2. It may be safely used in the presence of infection. 
3. When Braided Tantalum is used as a buried suture, 
tissues tend to grow into the interstices, whereas silk 
is generally encapsulated. The attachment of the 
tissues to the braid tends to prevent suture migration. 
Ethicon Braided Tantalum Sutures are supplied in 
Sizes 5-0 to 1, in 60 inch length on card reels. 
Braided Tantalum has been found of special value 
for general surgical closure, plastic surgery, the Guy- 
ton operation for ptosis of eyelid and herniorraphy. 


sass 
FOR EVERY SURGICAL PURPOSE 
ETHICON SUTURE LABORATORIE 
_ Division of Johnson & Johnson, New Brunswick, N. J. 3 


52 
means economy 


Few hospital departments which form the chain of services that focus \ 
on the surgery, can offer an economy potential comparable to the yee 


This increasingly important service can function to centralize equipment 
necessary for the preparation of surgical solutions, whole blood and 
plasma facilities. ... FENWAL EQUIPMENT permits independent pro- 
duction control by the hospital. 

The Fenwal technic of producing sterile fluids is appreciably less diffi- 
cult than that of collecting blood and producing plasma. ... FENWAL 
EQUIPMENT can be operated accurately and safely by any trained 
attendant. 

Negligible space is required for a Fenwal installation, a major pro- 
portion of which is essential to the blood bank facility as well. Cen- 
tralization can thus mean important economies in time and labor plus 
the savings in Solution costs that will many times exceed the outlay for 
equipment and supplies. 


ORDER TODAY or write immediately for further information 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge 39, Massachusetts 


SURGICAL 
SUPPLY 


From every continent, from nearly every land in which modern surgéry 

is known and practiced, come the published reports—now more than 800 in 

number—whose titles comprise the bibliography on intravenous anesthesia with 

Pentothal Sodium. Seldom indeed does a medicinal agent developed entirely by a single 
commercial laboratory achieve so wide and intense an interest. This is gratifying to the 
producer, of course, but the chief significance of these clinical reports is for you: Pentothal 
Sodium is an important anesthetic. Furthermore, with such a published record available, you 
have a detailed guide covering every phase of the use of the drug—its indications, contra- 
indications, advantages, disadvantages, precautions to be observed, and technique of 
administration. Such comprehensive information makes possible the employment 

of Pentothal Sodium intravenous anesthesia with greater convenience, increased 

safety, and greater effectiveness. Want to know more? Just drop a 

line to ApBotr LaporatoriEs, North Chicago, Illinois. 


New 
Pentothal Film 


Medical groups interested 

in intravenous anesthesia may 

arrange for the showing of a 

[ Sterile Thiopental Sodium, Abbott] 

by writing to the Medical 

‘Department, Abbott Labora- 

tories, North Chicago, Illinois. FOR INTRAVENOUS ANESTHESIA 
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Ortho-Gynol Vaginal Jelly—the most widely pre- 
scribed contraceptive preparation—is now available 
in a complete set, with Ortho diaphragm (sizes 55 to 95) 
and diaphragm introducer.. Thus, when pregnancy 
is contraindicated, the physician may prescribe — 
as one unit—the complete requisites for effective, 
intelligent contraceptive practice...with full reliance 
on quality and patient-acceptance. For those who 
prefer the cream form—Ortho-Creme Vaginal Cream 
is also available in these handsomely packaged sets. 


ORTHO PHARMACEUTICAL CORPORATION, LINDEN, N. J. 


EELEw FY 
VAGINAL JELLY. 


Sy ~ © 
. 
> 
‘ ° . 
3 
{ 
' 
7 » 
> 
v4 
| 
» 
hy > | 
> 
‘ACCEPTED 
J ( MEDICAL 
4 
Comes on 
‘ 
° 
f 
: 


The American Journal of Surgery 


ADVERTISERS INDEX 


INSTRUMENTS AND APPARATUS 


A. 8. Aloe Company. . 

American Cystoscope Makers, Inc. . 
American Sterilizer Company 
Austenal Laboratories, Inc 
Bard-Parker Co., Inc 


Clay-Adams Co., Inc 

Gomceo Surgical Mfg. Co 

Fred Haslam & Co., Inc. 

The Kansas City Assemblage Ca, 
Kny-Scheerer Corp 

Parker, White & Heyl, Inc 

Geo. P. Pilling & Son Co 
Propper Manufacturing Co 
Singer Sewing Machine Company 
Sklar Co 


SuTuRES 


The Armour Laboratories Insert Facing P. 8 

Bauer & Black 6-7 
i Insert Facing 2nd Cover 

J. A. Deknatel & Sons, Inc 

Ethicon Suture Laboratories 


PHARMACEUTICALS 


Abbctt Laboratories 
American Hospital Supply Corp 
The Arlington Chemical Company 
The Armour Laboratories Insert Facing P. 8 
Baxter Laboratories 
Bristol Laboratories 
Bristol-Myers Company 
Chatham Pharmaceuticals, Inc 
Ciba Pharmaceutical Products, Inc 
Insert Facing P. 30, Back Cover 
Commercial Solvents Corporation 
Cutter Laboratories 
Eaton Laboratories, Inc............. 
Iodine Educational Bureau, Inc 
Lanteen Medical Laboratories, Inc 
The Lavoris Company 
Eli Lilly and Company 
The S. E. Massengill Company 


Merck & Company 

McNeil Laboratories, Inc 

Nutrition Research Laboratories 

Parke, Davis & Co 

J. B. Roerig & Company 

Rees-Davis Drugs, Inc 

Rystan Company 

Schering Corporation 

Sharp & Dohme, Inc 

Smith, Kline & French Laboratories... . 
E. R. Squibb & Sons 

Frederick Stearns & Company 

The Upjohn Company 

Myron L. Walker Co., Inc 

Wm. R. Warner & Co., Inc 


FIOSPITAL SUPPLIES 
A. S. Aloe Company 
American Hospital Supply Corp 9 
Becton, Dickinson & Co 15 


January 


Cutter Laboratories 20, 33 
1 

Johnson €&? Johnson 32 

Macalaster Bicknell Company 52 

Mallinckrodt Chemical Works 

Owens-Corning Fiberglas Corp 

J. Sklar Manufacturing Co 


Post4GRADUATE INSTRUCTION 


Cook County Grad. Sch. of Med 
N. Y. Polyclinic Med. School 


Foops 


American Meat Institute. . 
Cereal Institute Inc 

National Confectioners Assn 
The Wander Company 


MIscELLANEOUS 


The American Journal of Medicine... . 
New Modern Drugs 


i 
January | 
anuary 
25 
January 
5 12 
Becton, Dickinson 3 
January 23 
48 
5 
..... January 
January 
Winthrop Chemical Co., Inc.......... 2 
January 
34 
34 
44 
46 
45 | 


Trasentine 


(brand of adiphenine). T. M. Reg. U. S. Pot, Off. and Canada. 


When spasm ties smooth muscle into knots, prescribe Trasentine, a highly 
effective well-tolerated antispasmodic 


suppositories, tablets with 
rbital (Trasentine Phenobarbital). 


For further information, write Professional Service Dept. 


CIBA PHARMACEUTICAL PRODUCTS, INC. @ SUMMIT, NEW JERSEY 
IN CANADA: CIBA’COMPANY, LTD., MONTREAL 


‘ 
in forms for every 
| 
| 
| 
| 
{ 


